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Joseph Charles Arthur was born at Lowville, New York, 
January 11,*1850. At the age of six, he moved with his parents 
Charles and Ann Arthur to Charles City, Iowa. Here he 
attended country school and developed an interest in plants 
which continued throughout his long life. When Iowa State 
College opened in 1869 he was one of the first students, receiving 
his botanical training under Professor C. E. Bessey. He gradu- 
ated with the degree of B.S. in 1872. He returned to Iowa State 
College in 1876 and received the degree of M.S. the following 
year. He later studied at Johns Hopkins (1879) and Harvard 
(1879). In 1886 he was granted the D.Sc. from Cornell Uni- 
versity. He received the degree of LL.D. from the University 
of Iowa in 1916 and D.Sc. from Iowa State College in 1920 and 
from Purdue University in 1931. 

His professional career started at Iowa State College where 
he was an instructor from 1876 to 1878. Apparently his asso- 
ciation with E. W. D. Holway began at this time. This con- 
tinued for 48 years until Mr. Holway’s death in 1923. Mr. 
Holway’s collections of rusts added much toward the complete- 
ness of Dr. Arthur’s studies, specially for the Tropical American 
Uredinales. In 1876 Dr. Arthur published his first scientific 


paper,' a catalogue of the flowering plants of Iowa. He also 


1 Contributions to the flora of Iowa; a catalogue of the phaenogamous 
plants. 43 pp. Charles City, Iowa, 1876. 
[Mycococia for September—October (34: 489-600) was issued October 2, 1942.] 
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exhibited an herbarium of Iowa plants at the Centennial Exhi- 
bition in Philadelphia in 1876, receiving a bronze medal. 

After serving as an instructor at the University of Wisconsin 
(1879-1881) and at the University of Minnesota (1882), he was 
appointed Botanist at the New York Agricultural Experiment 
Station, Geneva, New York. His was the first appointment to 
such a position in this country. At Geneva he was mainly con- 
cerned with investigations of plant diseases with special emphasis 
on pear blight. In the mycological field he published a paper * 
concerning a species of Entomophthora. 

In 1887, he accepted the position of Professor of Botany at 
Purdue University and the following year became Professor of 
Vegetable Physiology and Pathology and Botanist in the Purdue 
University Agricultural Experiment Station. As such he con- 
tinued until his retirement in 1915 as Professor Emeritus of 
Botany. In 1901 he married Emily Stiles Potter of Lafayette, 
Indiana, who died in 1935. 

Throughout his life Dr. Arthur was an indefatigable investi- 
gator and writer in the fields of physiology, pathology and my- 
cology. In addition to publishing a number of papers concerning 
the physiology of plants he exhibited apparatus of original design 
at the Columbian Exposition in Chicago in 1893. He was 
among the pioneers in plant pathology, his most important con- 
tribution being the use of formaldehyde as a fungicide, specially 
for the scab of potatoes. 

In the mycological field-he was early recognized as an authority 
for the Uredinales. His first paper * concerning the group was 
published in 1883. For many years after his retirement in 1915 
he continued his rust studies. His last publication was the 
‘‘Manual of the Rusts of the United States and Canada” (1934). 
Thus for over half a century he added to the knowledge of the 
Uredinales, contributing more than 100 articles to botanical 
journals and publishing three major publications.‘ 

2 A new larval Entomophthora. Bot. Gaz. 11: 14-16. 1886. 

3 The interpretation of Schweinitzian and other early descriptions. Am. 
Nat. p. 77-78. 1883. 

4Uredinales. N. Am. Flora 7: 83-969. 1907-1931. Plant rusts, in 
collaboration with F. D. Kern, C. R. Orton, F. D. Fromme, H. S. Jackson, 


E. B. Mains, G. R. Bisby. 446 pp. 1929. Manual of the rusts in United 
States and Canada. Illustrations by George B. Cummins. 438 pp. 1934. 





MaINs: 








Fic. 1. Joseph Charles Arthur. (Photograph by George F. Weber, 
Nov. 24, 1937.) 
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With the establishment of a plan for the publication of a 
Flora of North America by the New York Botanical Garden, 
Dr. Arthur assumed the responsibility of providing a complete 
taxonomic treatment of the Uredinales. The first number was 
published in 1907. After his retirement, support for the study 
was continued by the Purdue Agricultural Experiment Station 
and the last number was completed in 1931. 

He was early faced with the multiplicity of names and difficul- 
ties in establishing species concepts. Little was known concern- 
ing the heteroecism of North American species. This necessi- 
tated field studies to establish the association of alternate hosts, 
involving extensive trips throughout the United States. He was 
also aided by many correspondents who furnished additional 
information and collections. For nineteen years, May and June 
were busy months in the laboratory at Purdue. With the help 
of a special assistant, overwintered collections of teliospores were 
tested for germination and cultures were attempted on selected 
hosts. The routine was relieved by the excitement attending 
the first demonstration of a new connection. The results of 
these studies were published yearly and they were summarized 
by Dr. Arthur in 1921.5 

In these studies of host relationships he was soon confronted 
with the problem of host specialization in relation to the species 
concept. He finally concluded that ‘morphological characters 


’ 


must be the final test for the species.” This emphasis on mor- 
phology resulted in the employment of characters which had 
received little or no use previously, specially the number and 
arrangement of germpores in the spores. 

The importance given to the pycnium (spermagonium) and 
the stages with which it was associated resulted in the employ- 
ment of life cycles in the delimitation of genera with a consid- 
erable multiplication of genera in the treatment in the North 
American Flora. This did not find general acceptance and was 
finally abandoned in the Manual of Rusts for North America. 
However, there resulted a better understanding of the life cycles 
of species. Another result was the proposal of a more usable 
terminology of the various spore stages which has found general 
acceptance in North America. 

5 Mycologia 13: 12~23; 230-262. 1921. 
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An herbarium of 60,000 specimens of rusts was developed. 
Comparison of collections was facilitated through the use of a 
uniform system for drawings and notes. This herbarium in the 
Botany Department of the Agricultural Experiment Station of 
Purdue University has been designated the Arthur Herbarium. 

Dr. Arthur was a member of Sigma Xi, Phi Kappa Phi, Societe 
Mycologique de France (1884-1889), Association Internationale 
des Botanistes (1901-1915), Deutsche Botanische Gesellschaft, 
Society for Promotion of Agricultural Science (1886-1920), 
Botanical Society of America, American Mycological Society 
(1903-1906), Torrey Botanical Club, Washington Academy of 
Science (1905-1912), Plant World Association (1907-1919), 
American Phytopathological Society, American Association of 
University Professors, American Philosophical Society, American 
Society of Naturalists, Mycological Society of America and corre- 
sponding member of the Academy of Natural Science of Phila- 
delphia. He was a fellow of the American Association for the 
Advancement of Science, the Indiana Academy of Science and 
the American Academy of Arts and Science and honorary fellow 
of the lowa Academy of Science. He was elected vice-president 
(1897), and president (1901 and 1919) of the Botanical Society 
of America; president of the American Phytopathological Society 
(1933); president of the Indiana Academy of Science (1892); 
assistant general secretary of the American Association for the 
Advancement of Science (1887) of which he was also secretary 
of section F in 1886 and vice-president of section G in 1895. 
He served as associate editor (1883-1885; 1900-1904) and editor 
(1886-1900) of the Botanical Gazette and associate editor of 
Mycologia (1909-1932). He was one of the organizers and sec- 
retary of the Madison Botanical Congress in 1893 and a delegate 
to the International Botanical Congress at Vienna in 1905 and 
at Brussels in 1910. 

Dr. Arthur died at Brook, Indiana, April 30, 1942, and was 
buried at Lafayette, Indiana. It is given to few men to have 
such a long active life. His scientific achievements will serve as 
an everlasting monument. 


UNIVERSITY OF MICHIGAN, 
ANN ARBOR, MICHIGAN 











DISTRIBUTION PATTERNS IN MELAMPSORELLA 
IN THE NATIONAL FORESTS AND PARKS 
OF THE WESTERN STATES’ 


S. M. Papy 


(WITH 3 FIGURES) 


Melampsorella is the cause of a witches’ broom rust disease on 
various species of Picea and Abies. Although the disease has 
long been known due to its conspicuous appearance and wide 
distribution, considerable confusion exists at present as to the 
number of species. Earlier investigators (3) described two spe- 
cies under the form genus Peridermium, one species on Abies, 
the other on Picea. Subsequent workers, among them Rhoads 
et al (7), subscribed to this concept. Arthur (2) has recently 
considered the genus to be monotypic basing his conception on 
the character of the pycnia which he considers to be subcuticular 
in both forms. In 1939 the writer made a comparative study (5) 
of infections on Abies and Picea, particularly with reference to 
the pycnia, and discovered that they are distinctly different, 
being subcuticular and flattened on Abies as earlier reported (4), 
but subepidermal, actually substomatal and spherical, on Picea. 
These differences, plus others among which may be mentioned 
the size, color, markings, and date of maturity of the aeciospores, 
and the size and manner of growth of the witches’ brooms, have 
convinced the writer that there are two species of this rust. 
In a later paper (6) additional information was obtained on the 
nature of the substomatal pycnia from a study of fresh material 
and from specimens in the Arthur Herbarium, and further evi- 
dence was presented in support of this conclusion. This paper 
presents the results of studies made during the summer of 1941 
on the distribution patterns of these two species, as well as 
evidence based on field observations and collections. 


1 With the support of a grant from the Penrose Fund of the American 
Philosophical Society. 
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In the Gothic area of Colorado previously studied (5, 6) infec- 
tions were very numerous on Picea yet scarce on Abies, notwith- 
standing the fact that the latter occurred abundantly throughout 
the region. It was suspected that if such differences occurred 
in other areas it might constitute further evidence for the delimi- 
tation of the two species. Localities were selected for detailed 
study on the basis of the presence of the hosts and the rust. 
Data on the distribution of the disease were obtained from speci- 
mens in the Arthur Herbarium at Purdue University and from 
a list of the specimens in the Forest Pathology Herbarium, 
Bureau of Plant Industry, Washington, D. C.,? and from corre- 
spondence with officials of the National Parks and National 
Forests.? Data on the distribution of the Picea and Abies species 
were obtained from various sources, mainly from Bailey’s ‘‘The 
Cultivated Conifers’? and Munn’s maps of the distribution of 
forest trees (U.S. D. A., M.P. 287). Numerous collections (Table 
I) and many detailed observations were made in these areas. It 
was found that the two species differed in their distribution and 
two distinct distribution patterns were obtained (Table II and 
FIG. 1). A brief description of the situation in each area is 
given below. 

UINTAH NATIONAL FOREST, UTAH 


In the Uintah N.F. north of Hanna, along Wolf Creek on 
Highway 53, Melampsorella occurs abundantly on Abies lasto- 
carpa, some areas being very heavily infected. In one area, for 
example, over 250 witches’ brooms were counted on Abies and 
only 6 were found on Picea, 3 of these being dead. Practically 
every tree had one or more brooms upon it and one large tree 
had over 30. One tree 7’ tall, base 4” diameter, had 4 witches’ 
brooms, 3 being dead, one terminal broom surrounding the trunk, 
and checking normal growth. The brooms were of all sizes, the 
larger ones being very conspicuous. New growth was just be- 
ginning and the pale yellowish green young leaves gave the 
brooms a yellowish cast in striking contrast with the normal dark 

2 The assistance of Dr. R. Kent Beattie in preparing the list and for his many 
helpful suggestions is gratefully acknowledged. 


3 The success of the trip was due in large measure to the excellent coépera- 
tion of these officials. Their assistance was greatly appreciated. 
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TABLE I 
RECORD OF COLLECTIONS OF MELAMPSORELLA IN THE NATIONAL FORESTS 
AND PARKs IN 1941 
Col- | 
Date Host lec- | Locality 
tions | 
June 9th | Abies lasiocarpa 4 | Uintah N.F., Utah Wolf Creek, N. of Hanna 
13th | Picea pungens 2 | Wasatch N.F., Utah Trail to Alexander Lake 
** 14th | Abies lasiocarpa 1 > je a8 Provo River 
« "©" | Pices Bagelmenni 1 “ “ “ “ “ 
“ 17th | Picea pungens | 5 | Powell N.F., Utah E. of Widtsoe 
“ 19th * 5 | 8 | Grand Canyon N.P., Ariz. Along North Rim 
Oat ¥ ° 1 | Kaibab N.F., Ariz. Southern Border 
July 3rd | Abies magnifica 2 | Yosemite N.P., Calif. Washburn Pt. and vicinity 
“12th | A. magnifica var. 1 | Crater Lake N.P., Ore. 2 mi. E. of Headquarters 
shastensis 
“15th | Abies amabilis 1 | Mt. Hood N.F., Ore. Below Timberline Lodge 
“17th | Picea Engelmanni 1 | Mt. Rainier N.P., - ash. Trail to Emmons Glacier 
“ 23rd | Abies lasiocarpa 2 | Glacier N.P., Mon Vicinity of Lege Pass 
“ “| Picea glauca 1 | Blackfeet Indian ites, eam 10 mi. 8. of St. Marys 
“ 25th | Picea Engelmanni 1 | Yellowstone N.P., Artists’ Point 
ai en Abies lasiocar pa 3 | “ “a “ “ 
hens 5 | a ” Mt. Washburn and vicinity 
vel as ee pungens 2 | A ” r Mammoth Hot Springs and vicinity 
“ 26th | Picea Engelmanni 3 7 a ws Madison Jet. and vicinity 
“ 27th | Abies lasiocarpa 1 = ° . Firehole River and vicinity 
“ | Picea Engelmanni 4 “ - se 
alte». 7 + 1 “ - sas Yellowstone Lake and vicinity 
“ « | Picea pungens 9 “ “ “ “ 8 “ 
*“* 28th | Abies lasiocarpa 1 | Teton N.F., Wyo. 8. of Yellowstone Park 
a ei ” 2 | Grand Teton N.P., “ Jenny Lake 
“* 29th | Picea Engelmanni 1 | Wyoming-N.F., Wyo. Hoback Canyon 
« “| Abjes lastecerpa 1 ‘“ oe a “ “ 
“ 30th | Picea Engelmanni 4 | Medicine Bow N.F., Wyo. Libby Flats and vicinity 
“ae | ee 9 “ Aull is “ 8 “ 
« « | Abies eel 3 “ “. «6 “ “ o « s 
Aug. Ist | Picea Engelmanni 3 ” Bie * Albany and Mullen Creek 
“| Abies lasiocarpa 6 yf ati ? Battle Lake and vicinity 
“3rd | P. glauca var. 4 | Black Hills N.F., 8. D. West of Pactola 
albertiana 
Oy P. glauca var. 1 | Harney N.F., 8. D. N. of Custer 
albertiana 
Total 75 | 





green foliage. The infected buds were also greatly advanced 
over normal buds which did not as yet show any growth. At 
higher altitudes around 9000’ the brooms were still dormant, but 
at lower altitudes the infected branches were 4” long. 

Pycnia were present on the closely packed leaves but mature 
pycnia were found only on the exposed portion of the leaf. 
Except for the stomatal areas which do not bear them, the pycnia 
are scattered over the leaf being most numerous at the tip. A 
peculiar feature of the pycnial stage on Abies was a very pro- 
nounced disagreeable odor; the pycnia on Picea did not give off 
any odor that was particularly apparent. While the possible 
function of the odor remains a matter of conjecture it does empha- 


size a further point of difference in the two species. 
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TABLE II 
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COLLECTIONS AND DETAILED OBSERVATIONS OF MELAMPSORELLA IN THE 
NATIONAL FORESTS AND PARKS IN 1941 
| Ow Picea On ABIEes 
Locality j | 
| 
hae Ob. | Comments | Col a. Comments 
van N.F., Utah 
Wolf Creek, N. of Hanna _ 2 | Rare 4 10 | Moderately heavy 
Summit H’way 53 ee rd Few, scattered — | — | Abundant 
Wasatch N.F., Utah | 
Trail to Alexander Lake | 2 2 | Scattered -- 2 | Light, scattered 
Along Provo River... . | 1 2 | Abundant 1 1 | Few 
Powell N Fr. Utah 
Widtsoe. . ; 5 | 20 | Very heavy | Host absent 
Grand. F< bate N.P., Ariz. | | 
Along N. Rim......................-.| 3 | 38 | Heavy j}—|— 
Kaibab N.F., Ariz. } 
Southern Border..............--000% } 1 2 | Scattered _— | _ 
Sequoia N.P., Calif. | | 
Haletead Creek............ccccceees Host absent _ 5 | Light 
ro N.P., Cali 
Washburn Point and vicinity Host absent 2 | 13 | Heavy in this area 
Crater Lake N.P., Ore., 
2 mi. E. of Headquarters. Host absent 1 1 | Rare, one infection 
Mt. Hood N.F., Ore. 
Below Timberline BD, Gibcvdvscees Host absent 1 6 | Light 
Mt. Rainier N.P., Wash. } | 
Trail to Emmons Glacier -| 1 | 3 | Light j}—|— 
Glacier me .P., Mont. | } } | 
H’way E. and W. of Logan Pass |— | 10 | Heavy | 2 3 | Moderate 
Plackfeet | ndian Reservation, Mont. | 
10 mi. 8. of St. Marys... 1 1 - - 
Yellowstone N.P., Wyo. | | 
Artists’ Point and vicinity 1 | 1 | Uncommon | 3 6 | Heavy 
Mt. Washburn and vicinity............| —j| 1 | Fairly abundant | 5 4 | Moderately heavy 
Mammoth Hot Springs and vicinity.....| 2 | 2 | Abundant i—-|—] 
Madison Jet. and vicinity......... | 3] 3} | Very heavy | - - | 
Along Firehole River | 4 | 2 | Heavy j—-|— 
Vicinity of Old Faithful. }—|—]| | 1 | 2 | Light 
mo Lake, W. shore | 3 | 6 | Epidemic I—|—] 
Teton N.F., a RE 
Road S Yellowstone SRE Sp aceon sah }—|— |} 1 | 1 | Numerous 
Grand Teton N .P., Wyo. | | | | 
Ee caw pwn vews's }—|— 2 | 3 | Light, scattered 
Wyoming N.F., Wyo. | | } } 
Hoback Canyon wscccccsececececee}| L | 1 | Moderately heavy] 1 {| 1 | Light 
Med icine Bow N.F., Wyo. } } | 
Univ. of Wyo. Camp and vicinity.......| 3. | 2 | Heavy } 1 2 | Light 
Libby Flats................ ] | 3 | Light | 1] 1 | Heavy 
Upper Nash Fork Camp Ground. | 2.| 2 | Abundant | 1] 1 | Light 
Albany and Keystone and vicinity ia 3 2 | Heavy | — 1 | Scattered 
Mullen Creek and vicinity aes 2 Fairly abundant —|— 
N. Mullen Creek | 2 | 3 | Fairly abundant | — - 
Vicinity Encampment —j| 1 | Light | 1 | 2 | Moderate 
Vicinity Battle Lake......... |}—|— | 4 | 7 | Epidemic 
Soapstone wg Station —|- | 1 | 1 | Light 
Black Hills N.F., 8. D. | 
Black + Camp Ground and vicinity 3 | 5 | Heavy Host absent 
Deerfield Camp Ground and vicinity | 1 | 1 | Moderate Host absent 
Harney N.PF., 8. D. | | 
4mi. N. of Sense ar alec einditk st asive:die 1 | 4 | Heavy Host absent 























































The witches’ brooms of the species on Abies are typically com- 
pact with a dense growth of many small branches, somewhat 
spherical, often rather symmetrical, and rarely exceeding a diam- 
The infected leaves are deciduous but are not 
usually cast until the spring; during the winter they become dark 


eter of 2’—3’. 
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in color and somewhat shrivelled, which with the bare older 
branches, give the entire broom a dark somewhat lifeless appear- 
ance during the dormant season. The gall is prominent especially 
when the broom is located on a young branch. 

The witches’ brooms of the species on Picea are extremely 
irregular, the terminal bud growing much more rapidly than the 
lateral buds, which results in a larger more diffuse type of broom. 
Sometimes long pendant branches are found on these brooms. 
The infected branches are pale brown in color and thus the 
dormant brooms are usually paler than those on Abies. 

The infected branches of both species sometimes display 
marked changes in geotropism. The normal branches are trans- 
versely geotropic while the infected branches tend to be nega- 
tively geotropic. In some cases the entire broom has been found 
growing at right angles to the lateral branch on which it is 
located. 

In the vicinity of Wolf Creek Summit and along Highway 53 
further west, many infections were observed on Abies, few on 
Picea; those on the former were all dense, compact, many being 
dead. In this entire region both hosts were abundant but the 
species of Melampsorella on Abies is clearly dominant, a situation 
found to exist throughout this region. 


WASATCH NATIONAL FOREST, UTAH 


Along Provo River, east of Kamas, and in the Provo River 
Canyon, witches’ brooms were not especially abundant. Infec- 
tions on both hosts were scattered and occurred as single usually 
isolated infections. In one area the Picea form was fairly abun- 
dant. In this region infections were not heavy enough to justify 
any conclusions, although it would seem to indicate that the 
form on Picea is most numerous and tends to be dominant. It is 
interesting to note the different situation here, although only a 
few miles from the Uintah area. 


POWELL NATIONAL FOREST, UTAH 


Driving east from Widtsoe, Utah, along the road to Escalante 
one encounters a densely forested area in which Melampsorella 
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is very abundant on Picea pungens, the only host that grows 
here. This area begins 4% miles from Widstoe and continues 
for almost two miles. Infections were heavy, the brooms gen- 
erally large and conspicuous, often reaching a diameter of 4’—6’. 
As is typical of the species on Picea many of the brooms were 
very irregular; one broom for example completely surrounded 
the main trunk of a large tree, extending from the base upward 
to a distance of 6’. The size of the witches’ brooms was ex- 
tremely variable, infections being found in all stages of growth. 
On one small tree 19’ high the broom was terminal, forming a 
dense irregular mass at the top of the tree; the broom was dead 
and the tree was dying. In one other similar case the terminal 
bud of the trunk had become infected checking further growth, 
but a lateral*bud had grown up around the broom to continue the 
normal growth of the tree. There was evidence in this area of 
considerable damage to the trees; one large tree with a base 2’ 
in diameter had a mass of infected branches 20’ from the top, 
the mass was 10’ X 6’ in diameter and was dead, as was the 
trunk from that point upward, suggesting that the infection had 
killed the tree. 

Witches’ brooms were found on all parts of the tree, the most 
conspicuous being those which occurred high up either on the 
main trunk or on lateral branches where the infected mass stood 
out clearly against the sky. Of the brooms studied, 2 were 
terminal on the main trunk, 9 were found at various points along 
the trunk, 1 was terminal at the end of a lateral branch, 2 were 
located on a lateral branch, and 1 was found at the junction of a 
lateral branch and the main trunk. The large number of main 
trunk infections recorded is probably due to the fact these were 
so conspicuous that more of them were noted. 

The infected buds were emerging much in advance of the 
normal buds which showed little or no growth, while the infected 
branches were 4""—%” in length. An examination of the pycnia 
shows they differ greatly from those previously noted on Abies; 
in appearance being darker and smaller, in distribution being 
confined to the stomatal rows on the four sides of the leaf, and 
also in the absence of any apparent odor. 
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GRAND CANYON NATIONAL PARK, ARIZONA 


In the heavily forested region of the North Rim of the Grand 
Canyon National Park, Melampsorella was found abundantly on 
Picea pungens. Abies concolor is present there also but no infec- 
tions were found upon it. One of the outstanding characteristics 
of infections found in this area was the large size attained by 
some of the witches’ brooms, a large number of them reaching a 
diameter of 8’; one of the largest measured 10’ X 6’ X 5’. The 
irregularity of many of these larger brooms plus the fact that 
some of them are partially dead, suggests that coalescence of 
two or more adjacent brooms may have taken place. The rap- 
idly growing diffuse type of broom found on Picea would enable 
this to take place rather readily. 

Several cases were observed where large trees had been snapped 
off at a point where the main trunk was infected. One such 
tree, broken 30’ from the ground, bore a large irregular mass of 
infected branches at the point of breakage, and more than 20 
witches’ brooms of all sizes were scattered over the remainder 
of the tree, many of them dead. The broken top of the tree also 
had several brooms on it. The suggestion was very strong that 
the trunk infections had weakened the tree to such an extent that 
it was susceptible to breakage, caused possibly by high winds. 

There were numerous trees here which were dead or partially 
dead, the result presumably of heavy infection since there were 
many dead or partially dead witches’ brooms on the same tree. 
Young trees as a general rule were living even though heavily 
infected. One tree, 5’ high with a basal diameter of 3’’, had a 
broom 12” x 16” surrounding the trunk at the base. Since both 
the host and parasite were approximately the same age it was 
evident that infection had taken place during the seedling stage. 
Each year as the broom becomes larger and larger the demands 
made upon the host are correspondingly greater, the result being 
the premature death of the tree. 

This area demonstrates very clearly the different distribution 
patterns of the two species of Melampsorella since both Picea 
and Abies are present here in abundance, although infections are 
found only on the former. Conditions in this area were not only 
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favorable for infection since brooms of all sizes were found on 
both young and old trees, but were also favorable for the growth 
of Picea pungens and many of the trees grew to a great size. 
The largest and most conspicuous witches’ brooms encountered 
during the summer’s collecting were found in this area. 


KAIBAB NATIONAL FOREST, ARIZONA 


In this National Forest infections were found only at the 
southern extremity in a small area immediately bordering the 
Grand Canyon National Park. The total number of witches’ 
brooms found in this region was 10, all being on Picea pungens; 
none were found on Adies, although A. concolor was present. 


SEQUOIA NATIONAL PARK, CALIFORNIA 


Along the western coast Melampsorella does not occur very 
heavily in any one locality. Most of the infections found were 
scattered and often difficult to find. In the Sequoia National 
Park, for example, a search was made for this rust and it was 
located in only one locality, about 10 miles from the Giant Forest 
in the region of Halstead Creek, where a total of 5 witches’ 
brooms were observed at scattered points, all on Abies magnifica. 
Although the trees were very tall and the brooms inaccessible 
their bright yellow color made them conspicuous and the dense 
compact type of growth was readily observed. The mistletoe 
brooms on the same host frequently had a superficial resemblance 
to Melampsorella, due to the fact that the mistletoe is yellow in 
color and also stimulates the production of adventitious branches. 
There are no species of Picea growing in this region. 


YOSEMITE NATIONAL PARK, CALIFORNIA 


The disease was found abundantly in only one area in the 
Park, on Abies magnifica along the road to Glacier Point in the 
vicinity of Washburn Point. As in Sequoia National Park, 
mistletoe was very abundant and conspicuous and care had to 
be taken in determining the nature of some of the larger brooms 
‘which were not accessible for close observation. Melampsorella, 
however, may be readily distinguished from the mistletoe by the 
fact that the infected leaves are etiolated and the branches bear 
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only the season’s leaves, while in the mistletoe broom the leaves 
are normal and are retained for several years. The yellow color 
of this broom is due to the yellow color of the mistletoe itself. 
Most of the infected branches of Melampsorella had attained a 
growth of 144’’-2” and were bright yellow in color, and hence 
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Fic. 1. The distribution patterns of the species of Melampsorella. The 
solid circles represent areas where the species on Picea is dominant; hollow 
circles represent areas where the species on Abies appears to be dominant. 1, 
Uintah National Forest, Utah; 2, Wasatch N. F., Utah; 3, Powell N. F., Utah; 
4, Kaibab N. F., Ariz.; 5, Grand Canyon National Park, Ariz.; 6, Sequoia N. 
P., Calif.; 7, Yosemite N. P., Calif.; 8, Crater Lake N. P., Ore.; 9, Mt. Hood 
N. F., Ore.; 10, Mt. Rainier N. P., Wash.; 11, Glacier N. P., Mont.; 12, Black- 
feet Indian Reservation, Mont.; 13, Yellowstone N. P., Wyo.; 14, Teton N. F., 
Wyo.; 15, Grand Teton N. P., Wyo.; 16, Medicine Bow N. F., Wyo. (Haydn 
Division); 17, Medicine Bow N. F., Wyo.; 18, Black Hills N. F. and Harney 
N. F., S. D.; 19, Gunnison N. F., Colo. (See text for details.) 


the brooms were conspicuous objects. All of the brooms were 
of the compact regular type, most of them being 2’—3’ in diam- 
eter but occasionally slightly larger. Galls were especially 
prominent on the infected branches. The pycnia were clearly 
evident being very numerous at the tip of the leaf where they 
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appeared to be mature, becoming progressively fewer and less 
mature toward the base. They were also less abundant on the 
inner surface of the leaf, that is, the side adjacent to the branch. 


CRATER LAKE NATIONAL PARK, OREGON 


Infections of Melampsorella are not common in this park, 
although two collections by Weir have been made, according to 
specimens in the Forest Pathology Herbarium at Washington. 
A single witches’ broom was located on Abies magnifica var. 
shastensis about 2 miles from the Park Headquarters on the 
road to the south entrance. It was growing on a lateral branch 
2’ from the trunk and 15’ from the ground, reaching a size 
5’ X 2’ X 3’ but being very irregular. Most of the infected 
branches were, 114’"—2” in length and the individual leaves were 
Yy4"’-¥4" long, pale yellow in color, and bearing bright yellow 
conspicuous pycnia, which were scattered over the leaf, except 
in the stomatal areas. This witches’ broom was very conspicu- 
ous with its pale yellow leaves and light colored branches against 
the dark green normal foliage. Conditions here are apparently 
unfavorable for the development and spread of this rust. 


MOUNT HOOD NATIONAL FOREST, OREGON 


The only observations and collections made in this area were 
taken on the road to Timberline Lodge at an elevation of about 
5,000’. Most of the brooms were inaccessible but one collection 
was made. This specimen was from a small irregular witches’ 
broom on a lateral branch bearing a prominent gall with several 
straggling hanging infected branches 1’—2’ long. The host is 
Abies amabilis and represents what is believed to be a new locality 
for the disease on this host, it having been reported previously 
only in Washington. The disease is apparently not widely spread 
in this forest. 


MOUNT RAINIER NATIONAL PARK, WASHINGTON 


The situation here is similar in one respect to those mentioned 
in the last four areas, namely that there appear to be few infce- 
tions. In the one area in Mt. Rainier National Park where the 
disease was collected the species on Picea was present. In this 
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respect it differed greatly from other areas along the coast where 
the rust occurred only on Abies. A total of 3 witches’ brooms 
was observed, all on P. Engelmanni on the trail to Emmons 
Glacier, about 4/5ths of a mile from White River Camp Ground. 
Abies trees were also present in the immediate vicinity but were 
free from infection. By this time (see Table I) the aecia were 
beginning to mature and the broom was beginning to assume a 
yellowish-red tinge. The witches’ brooms were typical of those 
found on Picea, being large and very irregular. 


GLACIER NATIONAL PARK, MONTANA 


In this area:infections were found on both Picea Engelmanni 
and Abies lasiocarpa, the former being heavily attacked while 
on the latter brooms were found only occasionally. Along the 
Going-to-the-Sun Highway witches’ brooms are especially con- 
spicuous, some of them becoming very large and often occurring 
in considerable numbers. An interesting collection was made 
near Logan Pass on the stunted timberline growth of A. lasio- 
carpa. Under such adverse conditions the trees make but a 
small amount of annual growth, which would mean that it would 
be especially difficult for a rust to establish itself here. The trees 
were all about 9’ tall and the witches’ broom was 8” X 12” with 
very dense, compact growth. As might be expected the short 
growing season also affects the size of the brooms and the annual 
growth increment is very slight. The infected season’s branches 
ranged from 14’"-1” in length, the majority being between 4” 
and %”. That this represents the average annual growth is 
shown by studying the older branches of the broom. One 
branch 4144” long was*9 years old. The growth each year, be- 
ginning with the current season, measured 4”, 4%”, 4%”, 5", 
5", 4", 4", 4%", 4" respectively. 

About 10 miles south of Glacier National Park in the Black- 
feet Indian Reservation one collection was made on Piced glauca, 
which appears to be a new record for the rust on this host. 


YELLOWSTONE NATIONAL PARK, WYOMING 


Melampsorella is widely distributed on both Picea Engelmanni 
and Abies lasiocarpa throughout this entire area, the infections 
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varying from light to extremely heavy, in one case reaching 
epidemic proportions (Table II). In some areas the species on 
Abies was dominant, in other areas the situation is completely 
reversed. In no area were the two species ever found in a con- 
dition approaching equality. The results of the work in this 
area are summarized in figure 2. It will be noticed that the 
species on A. lasiocarpa was dominant in the region north of 
Canyon Junction around Mt. Washburn, where infections were 
heavy, and in the vicinity of Old Faithful, where the brooms were 
scattered. On the other hand the species on P. Engelmanni 
occurred rather widely throughout the Park (Fic. 2; Tables I 
and II) being in abundance in the region of Madison Junction 
and in epidemic proportions in one locality midway between 
Lake and Thumb, on Yellowstone Lake. In this latter area 
witches’ brooms were found in practically every tree in the area; 
95 brooms were found in 19 trees, 34 on one tree, 26 on another. 
Because the disease is so abundant and widely spread it provides 
an excellent opportunity for working out the distribution of two 
species and reference to figure 2 will indicate the two distinct 
distribution patterns. 

Many very young infections were found, several consisting of 
single unbranched stems 1’—2” long growing on branches which 
were presumably free from the rust since they bore normal leaves. 
These cases were believed to represent very early infection, 
possibly occurring in the spring, although it is conceivable that 
infection may have taken place at some time during the pre- 
ceding year, making these infections two years old. Irrespective 
of the time of infection, concerning which little or nothing is 
known, the invaded area was confined to the season’s growth and 
the leaves were yellowish green in color and the stems slightly 
hypertrophied and pale brown in color. Most of these cases 
occurred on P. Engelmanni. 

Two and three year old infections are characterized by the 
presence of supernumerary branches; one broom 3 years old had 
2 main branches bearing a total of 22 infected branches, 10 being 
on one branch and 12 on the other. A young tree of P. Engel- 
manni, 12’ in height, had 9 small witches’ brooms, the largest 
being 6” in diameter, the remainder being much smaller and the 
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Fic. 2. Distribution patterns of infections in Yellowstone National Park, 
Wyoming. The disease is widely distributed throughout the area and two 
distinct patterns are evident. Solid circles represent infections on Picea, 
hollow circles represent infections on Abies. (See text for details.) 
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youngest being a single infected branch. One four year old in- 
fection was found on A. /Jasiocarpa with 10 infected branches, 
each being 1’—2'%” in length, hypertrophied, pale in color, and 
bearing only the season’s needles. 

The’ rust was found on Cerastium, the alternate host, in great 
abundance in the Mt. Washburn area just below timberline 
within a few yards of a large specimen of A. lasiocarpa bearing 
several brooms. It would seem that conditions in this area are 
ideal from the standpoint of the spread of the disease. Both 
hosts are present in considerable numbers, there is an abundance 
of inoculum and conditions are favorable for the growth of the 
hosts as well as for infection. The problem of eradicating the 
disease from this area would be extremely difficult since the 
rust is systemie and perennial on Cerastium as well as on its 
coniferous hosts. 


GRAND TETON NATIONAL PARK AND VICINITY 


In the Teton National Forest extending southward from the 
southern boundary of the National Park numerous infections 
were found on A. lasiocarpa, particularly along the highway. In 
the Grand Teton National Park a few scattered infections were 
found on the same host along the east shore of Jenny Lake. One 
of these was a conspicuous broom being terminal on a lateral 
branch, about 4’ from the ground and 3’ from the trunk, very 
dense, compact, measuring 3’ X 2’ X 2’, yellow in color and 
sporulating. The contrast between the diseased branch and the 
green foliage of the normal branches was striking. In the Ho- 
back Canyon of the Wyoming National Forest Melampsorella 
was found on both hosts, moderately heavy on Picea and rather 
light on Abies. This area was not very thoroughly investigated 
and the situation in the small area examined in the Hoback 
Canyon may not be typical for the entire Wyoming National 
Forest. 

The interesting feature of infections in this general area is the 
prevalence of the species on Abies in the Teton area while imme- 
diately north in Yellowstone National Park and south in the 
Wyoming National Forest the form on Picea was dominant. 
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MEDICINE BOW NATIONAL FOREST, WYOMING 


This region proved to be very favorable for collecting and 
study due to the presence of the fungus and the respective hosts 
in quantity, and as a result this forest was studied rather inten- 
sively. The map (FIG. 3) and also the data in Tables I and II 
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Fic. 3. Distribution of Melampsorella in the Medicine Bow National 
Forest, Wyoming. (See text for details.) 


summarize the results obtained and demonstrate clearly the dis- 
tribution patterns of these two species. In certain regions one 
species was definitely dominant while in other regions, often 
adjacent, the other species was abundant. For example, in the 
region of the University of Wyoming Summer Camp infections 
were heavy on Picea, scattered on Abies, yet in Libby Flats, a few 
miles west, the situation was completely reversed. West from 
Albany the Picea species was generally found in abundance. 

In the western division of Medicine Bow National Forest, in 
the so-called Hayden Forest, infections were generally heavy on 
A. lasiocarpa, although a few were found on Picea between En- 
campment and the top of the Divide. In the region surrounding 
Battle Lake, an area was located where the species on A. /asio- 
carpa was in such abundance that it approached epidemic pro- 
portions. Witches’ brooms occurred here in all sizes and in great 
numbers, each tree bearing one or more; one tree had 11 witches’ 
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brooms all living and large, the largest being 2%’ & 2’ X 2’. 
A young tree, 4’ in height, had 8 witches’ brooms on it, all young, 
4 of them being year old infections. Many witches’ brooms 
were on the main trunk; one broom 3’ X 2’ X 2’ was located 3’ 
from the ground almost completely girdling it. A few of the 
brooms reached a diameter of 4’—5’, somewhat greater than the 
usual run of the brooms on Abies, due possibly to 2 or more 
infections becoming confluent. Aecia were beginning to mature 
but had not yet broken open; however, the young sori gave the 
brooms a distinctly yellow cast. A. concolor and P. Engelmanni 
occurred in this region but they were free from the disease. 


BLACK HILLS AND HARNEY NATIONAL FOREST, S. D. 


Melampsorella was found on the Black Hills Spruce P. glauca 
var. albertiana in the Black Hills N.F. in the vicinity of the Black 
Fox and Deerfield Camp Grounds, and in the Harney N.F. along 
the Highway north of Custer. In these regions infections were 
numerous, sometimes several occurring on one tree and ranging 
in size from 2’—4’ in diameter. The brooms had a distinctly 
reddish cast due to the aecia which were mature. The genus 
Abies is not represented in this area. 


GUNNISON NATIONAL FOREST, COLORADO 


Although this evidence was collected during the summers of 
1939 and 1940 it is being added here because it shows striking 
differences in the distribution of the two species. In the region 
of Gothic the species on Picea is definitely dominant, the brooms 
on P. Engelmanni being large, conspicuous and numerous, often 
in great masses in the tops of the trees. While Abies occurs 
throughout the region infections on this host were rare; in two 
years a total of only 6 witches’ brooms were found on A. lasio- 
carpa. For further details on the disease in this area and for 
photographs of typical infections reference should be made to a 
recent paper (6). 


DISCUSSION 


From the taxonomic standpoint distribution is sometimes im- 
portant in the delineation of species. The obligate parasites 
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being completely dependent upon their hosts are thus limited in 
their distribution by the range of their hosts. Melampsorella, 
like other rusts, has developed a high degree of specialization on 
a specific group of plants particularly in the gametophytic phase 
on the coniferous hosts which has led to the formation of two 
distinct species. The two aecial hosts, Picea and Abies, being 
much alike in their ecological relationships, are very similar in 
their distribution, as for example, P. Engelmanni and A. lasio- 
carpa. It would be expected, therefore, that the two rusts would 
be very similar in their general distribution. However, it might 
be supposed since they have each developed through the cen- 
turies their own morphology, that differences might also exist in 
their physiology. This would be evident in the time of infection, 
conditions required for establishment of the infection, and for 
the continued growth of such infections, so that in a given area 
conditions might be more favorable for the development of one 
species, while in another area they might be more favorable for 
the development of the other. Such seems to be the case in 
Melampsorella. In every heavily infected area visited, one or 
the other species was found to be dominant, while in areas lightly 
infected it was often difficult to be sure which species was the 
more abundant, since only a small number could be examined. 
In a few cases such as in the Black Hills and in California only 
one of the two coniferous hosts was present, and therefore the 
evidence here would be of less significance. 

In the forests of California, Oregon, Washington, the disease is 
not severe and occurs usually as isolated scattered infections, 
whereas in the Rocky Mountain States it is widely spread, 
abundant and in certain areas (Table II) of epidemic proportions. 
In these latter areas witches’ brooms are found on all sizes of 
trees and in all stages of growth. One tree for example, 4’ in 
height, had 2 witches’ brooms, one of which completely sur- 
rounded the trunk and extended to within 6” of the tip. Other 
young trees have been found with 7-8 brooms upon them. The 
demands of such infections become very great when it is realized 
that each year the number of new infected branches is sharply 
increased, particularly when the broom has reached a diameter of 
one or more feet. The tree is thus handicapped in its struggle 
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for existence, and its growing period is probably greatly short- 
ened. If the infection involves the terminal growing point, the 
tree becomes stunted and often dies prematurely. The probable 
effect of a large witches’ broom girdling the main trunk would be 
to interfere greatly with normal translocation. It is a common 
sight to see a large tree, particularly of Picea, with a great mass 
of branches surrounding the trunk and the tree dead above the 
infections. On the basis of many observations on all sizes of 
trees infected in varying degrees, it would appear that light infec- 
tions cause a relatively insignificant amount of damage, moderate 
infections result in some injury especially to young trees which 
may be prematurely killed, while heavy infections are always 
serious on both old and young trees, shortening the growing 
period of the former and usually killing the latter. 

Another efféct of a main trunk infection appears to be the 
gradual weakening of the tree at that point. In the Grand 
Canyon National Park many old trees were observed which had 
been snapped off at a point marked by several old witches’ 
brooms, suggesting that the rust mycelium had gradually weak- 
ened the trunk at that point making it susceptible to breakage. 
In the opinion of the writer this disease is sometimes more serious 
than has been generally recognized. 

A few cases of growing point escapes were observed similar to 
those reported in a previous paper (6). The growing point 
usually of a lateral branch, after being infected, outgrows the 
infection leaving the mycelium in a definite area on the branch, 
from which by supernumerary secondary buds, small brooms are 
formed at the nodes. It is not known whether the mycelium is 
capable of invading healthy tissue of the older part of the branch, 
but it seems doubtful. On most brooms the mycelium invades 
only the season’s growth, since it is systemic in the meristematic 
regions. Only one broom was found which contained a mixture 
of healthy and diseased branches. The broom was large and 
conspicuous but was greenish in color due to the large number of 
healthy leaves. Many of the branches appeared to be perfectly 
healthy but when examined closely were found to have one or 
two small infected leaves. Some of the branches were lacking in 
leaves, indicating infection, but the season’s branches were nor- 
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mal; in one case involving 3 new shoots arising from one branch, 
2 were infected and the other was free. On this same branch at 
another place all of the leaves were infected except one leaf at 
the base of the branch. On another branch which appeared 
healthy, that is the needles had been retained for the last 5 years, 
5 or 6 of the leaves were found to bear pycnia. This was the 
only broom found where all of the buds were not systemically 
infected. In this case the fungus had failed to become estab- 
lished, and the host may be simply outgrowing the fungus. The 
condition was evidently a local one since the same tree bore two 
other brooms which were typical in every respect. 

Apical dominance appears to be present in the brooms on 
Picea, the terminal branch often growing 6’’—-8”’ during the season 
while the supernumerary lateral branches are much shorter, thus 
giving rise to a diffuse type of broom, with many prominent 
irregular branches, which sometimes reach a diameter of 4’—6’ or 
become even larger. In the form on Abies apical dominance is 
apparently lacking and the lateral buds, which seem to be more 
numerous, make almost as much growth as the terminal bud, 
resulting in a very compact type of broom with a great many 
relatively uniform branches, rarely exceeding a diameter of 2’—3’. 
These differences found so consistently indicate clearly that these 
two types of witches’ brooms are due to a fundamentally different 
manner of growth. 

Geotropic disturbances are evident in both types of infection. 
Normally, lateral branches are transversely geotropic while the 
terminal bud of the main trunk is negatively geotropic. It has 
been noted many times on both Picea and Abies that the infected 
branches become at once negatively geotropic. In one case on 
a lateral branch of A. lasiocarpa in the Uintah National Forest 
the infection stood out sharply at right angles to the branch 
projecting upwards about 8”. An interesting specimen was 
collected on P. Engelmanni in the Medicine Bow National Forest. 
The infection was about 114’ high, very regular and compact. 
It appeared to be growing directly on the ground but when 
examined closely was found to be at the end of a long lateral 
branch. This branch originated at the base of a tree about 6’ 
distant and was completely covered with leaves and debris. 
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This was a very conspicuous example of altered tropism since 
the broom was growing at an almost perfect right angle to the 
lateral branch. 

Conclusive proof of the existence of two species would be 
furnished by inoculations to the alternate hosts Cerastium and 
Stellaria and then inoculations back to the aecial hosts. During 
the summer of 1941 infection studies were commenced and are 
being continued, the results of which will be published later. 
At the present time it is not known if differences also exist in the 
uredo and telial stages of these two species, nor is it known exactly 
when infection to Abies and Picea takes place. The fact that 
the diploid sporophytic mycelium on Cerastium is also systemic 
and perennial increases greatly the opportunities for successful 
infections. An attempt is being made to work out the species of 
Cerastium and Stellaria which harbor the alternate stage and to 
obtain comparative material. Preliminary experiments seem to 
indicate that the same species of Cerastium harbor both species 
of Melampsorella, which confirms Weir and Hubert’s observation 
(8) although Arthur (1) considers this to be improbable due to 
the unlike nature of the pycnia. The situation is comparable to 
that of Cronartium coleosporioides where the aecia assume “three 
fairly distinguishable forms which have been shown by culture 
to produce uredia and telia of identical appearance on the same 
species of Castilleja”’ (2). The three forms were treated first by 
Arthur as distinct species, later as varieties (2). The very great 
differences in the morphology and physiology of the haploid 
stages of Melampsorella constitute adequate evidence for the 
establishment of two species even if the diploid stages should 
prove to be identical. 


SUMMARY 

Further evidence for the existence of two species of Melampso- 
rella was obtained from a study of their distribution. Many 
areas in the Western States were visited during the summer of 
1941, and in the forests where both hosts and the disease were 
found detailed studies were made on the distribution of the two 
forms. Seventy-five collections and over 150 detailed observa- 
tions were made. In practically every area visited one or the 
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other species was found to be dominant, even though both hosts 
were abundant, indicating that these two species differ in their 
physiology as well as in their morphology. Two distinct distri- 
bution patterns were thus obtained. 

The disease was collected in the following National Forests: 
Uintah N.F., Wasatch N.F., Powell N.F., Utah; Kaibab N.F., 
Ariz.; Mt. Hood N.F., Ore.; Teton N.F., Wyoming N.F., Medi- 
cine Bow N.F., Wyo.; Harney N.F., Black Hills N.F., S. D.; and 
in the following National Parks: Grand Canyon N.P., Ariz.; 
Sequoia N.P., Yosemite N.P., Calif.; Crater Lake N.P., Ore.; 
Mt. Rainier N.P., Wash.; Glacier N.P., Mont.; Yellowstone N.P. 
and Grand Teton N.P., Wyo. 

In the forests of the Rocky Mountain States where Picea and 
Abies are abundant the disease was found to be more severe than 
heretofore believed. Many trees were found to be partially or 
completely dead; many were dwarfed or stunted. In some areas 
in Wyoming the disease occurred in such abundance that it was 
considered to be of epidemic proportions. 

Trunk infections were found to be particularly harmful. In 
the Grand Canyon National Park many older trees were found 
which had been broken off evidently due to weakening of the 
main trunk at that point. Trunk infections of young trees soon 
cause their death. 

Differences in growth habits which produce a dense, compact 
broom on Abies and an irregular diffuse broom on Picea were 
found to be a constant and fairly reliable character, and are 
believed to be due to apical dominance which is present in the 
species on Picea and absent in the species on Abies. 


OtTTawA UNIVERSITY, 
OtTTawa, KANSAS 
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A TAXONOMIC STUDY OF THE 
GENUS HANSENULA' 


C. L. BEpForp ? 


Since yeasts are of importance in several unrelated fields of 
investigation a great deal of confusion has arisen in their classi- 
fication. While the classification systems of Stelling-Dekker 
(1931) for ascospore-forming yeasts and of Lodder (1932, 1934) 
for anascosporogenous yeasts have gained almost complete uni- 
versal acceptance and are a vast improvement over the confusion 
which preceded them, they are still incomplete and difficult to 
use. The placing of a given strain in a particular genus is not 
easy and even more difficulty is experienced in differentiating 
between the species belonging to a given genus. 

The purpose of this investigation has been to obtain more 
definite information concerning the morphology and taxonomy 
of the closely related species of the genus Hansenula. 


EXPERIMENTAL PROCEDURE 


In this investigation a study was made of 100 cultures of yeast 
obtained as species of Hansenula from various sources in the 
United States, Europe, Asia and South Africa with 14 species of 
Hansenula represented. These cultures were obtained from the 
collection of yeasts of the Fruit Products Laboratory, University 
of California, Berkeley, and are listed in Table I. 

The morphological characteristics were determined essentially 
by the methods described by Stelling-Dekker (1931). Cell size 
was determined on cultures grown in 15° Balling unhopped beer 
wort and in synthetic medium (0.1 per cent KH2PO,, 0.1 per cent 
(NH,4)2SOx, 0.05 per cent MgSO, and 5 per cent glucose). Ob- 
servations were also made on cultures grown in 15° Balling wort 
agar and wort gelatin. For spore formation carrot, beet and 

1 This paper is part of a thesis submitted in partial satisfaction of require- 
ments for the degree of Doctor of Philosophy, University of California. 


? Now with the Department of Horticulture, State College of Washington, 
Pullman. 
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potato wedges, Gorodkowa agar and gypsum blocks were used. 
For those cultures that did not sporulate on these media, other 
media as grape, prune and cherry juice and agar, liquid wort and 
wort agar, synthetic medium with 10 per cent glucose, lactose 
and sucrose alone and with the acids tartaric, citric and malic in 
concentrations of 0.1 per cent were tried. The method of Stantial 
(1928, 1935) was also used.* All sporulation tests were stored 


TABLE I 

















Source | 
Number Culture Studied | Writer's Identification 
Person Country | 

1 | India H. saturnus 

2 Grapes | Mrak California 

3 Grapes Mrak California | H.anomala 

5 H. saturnus A.T.C.C.4 H. saturnus 

6 H. anomala pm of ok H. anomala 

7 H.anomala ¢ Takahashi Japan H. anomala 

8 Concentrated sugar- | Baker California | H. subpelliculosa 

egg mixture 

9 = Baker California | H. subpelliculosa 

10 = Baker California | H. subpelliculosa 
11 a Baker California | H. subpelliculosa 

13 H. Schneggii C.B.S.5 Holland H. Schneggii 

14 H. anomala var. C.B.S. Holland H. anomala 

Sphaerica 
17 Bottled white wine Funch California | H.anomala 
19 Simple sirup 31° Be. | Mrak California | H.anomala var. sphaerica 
20 Simple sirup 31° Be. | Mrak California | H.anomala 
21 Simple sirup 31° Be. | Mrak California | H. anomala 
22 Simple sirup 31° Be. | Mrak California | Brettanomyces bruxellansis 
23 Simple sirup 31° Be. | Mrak California | H. anomala 
24 Simple sirup 31° Be. | Mrak California | H.anomala 
25 Simple sirup 31° Be. | Mrak California | H. anomala var. sphaerica 
26 Sugar sirup Mrak California | H. anomala 
27 Soil Cruess California 
28 Grapes Mrak California | Candida Kruset 
29 Mrak Cc alifornia H. anomala var. sphaerica 
30 Olives Vaughn California | Pichia fermentans 
31 Soil Mrak California | H. anomala var. sphaerica 
32 Sweet wine Mrak California | H.anomala 
33 Apricot extract Mrak California | H.anomala var. sphaerica 
34 Grapes Mrak California | H.anomala var. sphaerica 
36 Grape juice Mrak California 
37 Willia sp. No. 83 Kroemerand | Holland H. anomala var. sphaerica 
Krumboholz 

38 H. anomala Germany H. anomala 
39 H. anomala 1 Germany H. anomala 
40 H. anomala II Germany Pichia fermentans var. rugosa 
41 H. saturnus Germany H. anomala var. sphaerica 
42 H. panis Castelli Italy H. anomala 
43 Dried prunes Mrak California | H.anomala 
45 Dried prunes Mrak California | H. anomala var. sphaerica 
46 Dried prunes Mrak California | Candida Krusei 
47 Dried prunes Mrak California | H.anomala var. sphaerica 
48 Dried figs Mrak California | H.anomala var. sphaerica 
49 Dried pears Mrak California | H.anomala var. sphaerica 
50 Dried apricots Mrak California | H. anomala var. sphaerica 
51 Dried prunes Mrak California | H.anomala var. sphaerica 
52 Sugared dried prunes | Mrak California | H.anomala 
53 Dried prunes Esau No. 190 | California | Pichia fermentans 
54 Prune debris Mrak California | Pichia fermentans 
55 Dehydrated prunes Mrak California | H. subpelliculosa 




















8 This study was made by B. L. Smith. 
4A.T.C.C. American Type Culture Collection, Washington, D. C. 
5C.B.S. Centraalbureau voor Schimmelkulturs, Bairn, Holland. 
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TABLE I—Continued 


























Source 
Number Culture Studied | Writer’s Identification 
| Person | Country | 
56 | Dried prunes | Mrak California | H. subpelliculosa 
57 Dried prunes Mrak | California | H. subpelliculosa 
58 Dried prunes | Mrak California | H. subpelliculosa 
59 Dried prunes | Mrak California | H. subpelliculosa 
60 Dried prunes | Mrak California | H. subpelliculosa 
61 Dried prunes | Mrak California | H. subpelliculosa 
62 Dried prunes | Mrak California | H. anomala var. sphaerica 
63 Dried prunes Mrak California | H. anomala 
64 | Dried prunes | Mrak California | H. anomala 
65 | Dried prunes | Mrak | California | H. subpelliculosa 
66 | Sugared dried prunes | Mrak California | H. anomala var. sphaerica 
67 | Sugared dried figs | Mrak California | H. anomala 
68 | H. saturnus | Poland H. saturnus 
69 | H. anomala Poland Pichia chodati 
70 H. saturnus | Winge No. 64 | Holland H. saturnus 
71 ~=| Arnold sirup Mrak California | H.anomala var. sphaerica 
72 Arnold sirup | Mrak California | Candida Guilliermondi 
73 Arnold sirup | Mrak California | Torulopsis sp. 
75 | H. nivea | Castelli | Italy H. anomala 
76 Arnold sirup Mrak | California | Zygohansenula californica 
77 ~=| Fountain sirup Mrak | California | Torulopsis sp. 
78 H. Ciferri Lodder | Holland H. Ciferri 
79 Arnold sirup Mrak California | H.anomala 
81 Arnold sirup Mrak California | H.anomala var. sphaerica 
82 | Arnold sirup Mrak California | Candida Guilliermondi 
84 H. anomala var. C.B.S. Holland H. anomala var. sphaerica 
|  sphaerica 
85 | H. anomala var. C.B.S. Holland H. anomala var. heteromor pha 
|  sphaerica : 
86 | H. anomala Winge No.119| Holland | H. anomala var. sphaerica 
87 Hansenula sp. Winge No. 94| Holland | dH. anomala var. longa 
88 | H.anomalavar.longa | C.B.S. Holland H. anomala var. longa 
89 H. anomala var. C.B.S. | Holland | H. anomala var. longa 
|  productiva | | | 
90 «| a. javanica | C.B.S. | Holland H. anomala var. sphaerica 
91 H. anomala var. | C.B.S. | Holland H. anomala var. longa 
robusta } | 
92 H. panis | C.B.S. | Holland II. anomala var. longa 
93 H. saturnus | C.B.S. | Holland H. saturnus 
94 H. lambica | C.B.S. | Holland H. lambica 
95 H. nivea | C.B.S. | Holland | H. anomala var. longa 
96 Zygohansenula cali- | Lodder | Holland | Zygohansenula californica 
fornica | 
97 =| H. suaveolens | C.B.S. Holland H. suaveolens 
98 =| Olives Vaughn California | Candida Krusei 
99 | Olives | Vaughn California | Candida Krusei 
101 | Olives | Vaughn California | Candida Krusei 
102 Olives | Vaughn | California | Candida Krusei 
103 | Olives | Vaughn | California | Pichia Kluyveri 
104 | Hansenula sp. | Niehaus | Africa | H. anomala 
105 H. javanica | C.B.S, | Holland H. anomala var. longa 
106 | H. anomala | C.B.S. | Holland | H. anomala var. heteromor pha 
107 | Olive brine 58° S. | Douglas California | H.anomala var. sphaerica 
108 Olive brine 28° S. Douglas California | H.anomala var. sphaerica 
109 Green olive tank | Douglas California | H.anomala var. sphaerica 
110 | Fresh water olive | Douglas California H. anomala 


tank | 





at a temperature of 20—-25° C. for more than six weeks if neces- 
sary. Colors were reported according to the nomenclature of 
Ridgway (1912) and cultural characteristics according to the 
customary terminology used by bacteriologists, e.g. Levine (1933). 
Pseudomycelium formation was determined by the method of 
Rivalier and Seydel (1932) using their medium and wort agar. 
Fermentation tests were made using the Durham (1898) tube 

















BepForpD: GENUS HANSENULA 631 


technique. The yeast juice medium described by Stelling- 
Dekker (1931) was used in the fermentation tests. The quanti- 
tative method of van Iterson-Kluyver (see Stelling-Dekker) was 
used when doubtful results were obtained and to determine the 
amount of raffinose fermented. 

The ability of the organisms to utilize the various carbon and 
nitrogen compounds was determined by growth of the organisms 
and utilization of the compounds in a liquid synthetic medium. 
(NH,)2SO, and glucose were replaced by the compounds to be 
studied. The nitrogen compounds were added in concentrations 
sufficiently low (5 mg. N per 100 ml.) so that the amount as well 
as the utilization could be determined quantitatively. 

The production of esters was determined qualitatively and 
quantitatively using grape juice and synthetic medium with glu- 
cose and ethyl alcohol. Yeast juice plus glucose was also used 
but ester production was only determined qualitatively. 


SYSTEMATIC TREATMENT 


A number of investigators have contributed to the study of 
the taxonomy and morphology of the genus Hansenula. The 
generic characters of the genus Hansenula Sydow have been de- 
fined by Hansen (1904), Guilliermond (1928, 1936) and Stelling- 
Dekker (1931). 

Hansen (1904) characterized the genus as yeasts forming a 
film on sugar nutrient media. Spores hat or lemon shaped, 
smooth-walled with one membrane and a very prominent ledge. 
Most species form esters; a few do not ferment. Germination of 
spores by budding. 

Stelling-Dekker (1931) defined the genus as follows: Cells of 
various shapes, round, oval or elongated; vegetative reproduction 
by many-sided budding, often clusters of buds. A pellicle, dry 
on account of the co-mixture of air, and dull, formed at once in 
sugar nutrient media. Spores hat-shaped, oblate, globular or 
Saturn-shaped. Vigorous fermentation. Nitrate assimilation 
positive; with ethyl alcohol a vigorous growth with formation of 
a membrane. Esculin cleavage positive. 

Guilliermond (1936) recently described the genus as yeasts 
with oval or elongated, rarely round cells, occasionally rudiments 





; 
i: 
e; 
"i 
a 
a 
[ 
ie 
E 
i 





a ne ean ase a 


Licensee gana ees 


4 
j 
| 
' 
; 


te 
ft 





632 Mycotocia, Vor. 34, 1942 


of mycelium. Asci formed with conjugation; 1-4 ascospores 
having the aspect of hats or surrounded by a projecting collar. 
In certain forms (H. saturnus) conjugation between ascospores 
or more generally between the first cells issued by their budding 
yields zygospores, initial point of numerous generations of diploid 
cells transformed then to asci. Fungi develop initially in liquid 
medium as a pellicle. Oxidation and occasionally fermentation. 

On the basis of this investigation the genus has been redefined 
as follows: Cells of various shapes, spherical, oval or elongated. 
Vegetative reproduction by many-sided budding. Pellicle formed 
on liquid medium, well-developed or very slight. Conjuga- 
tion may or may not immediately precede ascospore formation. 
Spores hat- or Saturn-shaped. Vigorous fermentation. Ni- 
trate and nitrite assimilation positive (auxanogram method of 
Beijerinck). Growth with ethyl alcohol. Esculin and salicin 
hydrolyzed. 

The genus is divided into two subgenera, namely Hansenula 
and Zygohansenula following Klocker’s (1924) procedure for the 
genus Pichia. This is also in agreement with the view expressed 
by Lodder (1932). 

The definition of the subgenus Hansenula is as for the genus 
Hansenula with the added characteristic that no conjugation 
immediately precedes ascospore formation. 

The definition of the subgenus Zygohansenula is as for the 
genus Hansenula with the added characteristic that conjugation 
immediately precedes ascospore formation. 

In 1931 Stelling-Dekker carefully studied the species of Han- 
senula described by the various authors and accepted, as valid 
species or varieties, the following, which also includes those 
recently described by Lodder (1932) and Castelli (1937). H. 
saturnus (Klocker) Sydow, H. anomala (Hansen) Sydow, H. 
anomala var. sphaerica (Naegeli) Dekker, H. anomala var. pro- 
ductiva Dekker, H. anomala var. longa Dekker, H. anomala var. 
robusta Dekker, H. javanica (Groenewege) Dekker, H. Schneggii 
(Weber) Dekker, H. Ciferri Lodder, H. suaveolens (Klocker) 
Dekker, H. panis Castelli, H. nivea Castelli and Zygohansenula 
californica Lodder. Two species, H. Wichmanni described by 
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Zikes (1906) and H. fermentans described by Verona and Vallegg! 
(1933), are not available as they have been lost. Since Stelling- 
Dekker’s treatment of the genus Hansenula is more complete 
than any other systematic treatment of the genus it is the logical 
system to follow. At the present time several species and vari- 
eties are separated by minor characters and it is very difficult 
to distinguish these species and varieties with certainty. Thus 
in this investigation an attempt has been made through a more 
complete morphological study to obtain criteria whereby the 
species or varieties can be identified more easily. 

The cultures studied showed considerable similarity in mor- 
phological characteristics with the exception of cell size. The 
slant cultures, giant colonies, films, spore formation, and pseudo- 
mycelia are all very similar and as a whole give no sound basis 
for the separation of the various varieties. Therefore, with the 
exception of a few cultures, cell size, as used by Stelling-Dekker 
(1931), appears to be the only possible means at the present time 
for the separation of varieties or species. This is not entirely 
satisfactory as when different media are used for growth and 
measurement of the cells considerable variations are obtained. 

In his fundamental researches Hansen used hopped wort 
whereas other research workers have undoubtedly used unhopped 
wort, although records are frequently lacking. This is of funda- 
mental importance as the presence or absence of hop extract in 
the medium will influence the shape and size of the individual 
cells. The manner in which the wort is made will also have an 
influence on the shape and size of the cells. It should be noted 
that Stelling-Dekker in her excellent work described exactly the 
method used for making unhopped wort. 

The examination of the cultures in this study showed some 
variation in cell size in different lots of liquid wort and therefore 
liquid synthetic medium was used to determine whether this 
variation could be eliminated. The shape and size of the cells 
in synthetic medium, in some cases, varied considerably from 
those formed in liquid wort, e.g. a number of cultures that form 
elongate cells in liquid wort form only spherical and oval cells 
in synthetic medium. However, the results obtained were more 
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consistent and it seems that the use of a synthetic medium for 
the measurement of cells would be more suitable for this genus 
than liquid wort as its use would eliminate the variations that 
occur in natural media, such as liquid wort, due to the different 
methods of preparation and variations in material used for its 
preparation and would facilitate the comparing of results ob- 
tained by various investigators as pure chemicals are available 
to all for its preparation. 

The physiological studies show, as a whole, very little differ- 
ence between the species of Hansenula with the exception of their 
fermentative powers. The cultures have therefore been grouped 
for taxonomic treatment on the basis of cell size in synthetic 
medium and fermentative characteristics in most cases. 


HANSENULA ANOMALA (Hansen) Sydow. 
Syn: H. anomala var. sphaerica (Naegeli) Dekker (14), H. panis 
Castelli (42) and H. nivea Castelli (75). 
Twenty-three cultures were placed in this species. 


Cells spherical, oval and elongate in 3 and 10 day liquid syn- 
thetic medium. Dimensions of cells from film on synthetic 
medium 1.75-6 X 2.35-19u at 3 days and 1.75-8 X 2.35-19 u 
at 10 days. Spores hat-shaped, 1.75-2.35 & 2.35-3 u, 1-4 per 
ascus. Films form on liquid medium within 48 hours; on syn- 
thetic medium smooth to slightly rugose, tending to become 
farinose; on liquid wort smooth to rugose. Sediment increases 
with time. 60 day wort-gelatin giant colonies smooth to fari- 
nose, occasionally actinomorphic stripes in the colony, flat to 
umbonate, edges entire to undulate, dull, buff to white. 60 day 
wort agar slants, smooth to vesicular, slopes smooth to slightly 
contoured, raised to convex, edges entire to lobate-lobulate, 
periphery plumose, dull to glistening, light buff. 30 day syn- 
thetic agar slants, slightly rugose to rugose, convex, edges lobate- 
lobulate, dull, light ivory. Pseudomycelia of elongate cells on 
wort agar with spherical and oval blastospores. Ferments glu- 
cose, fructose, mannose, sucrose, maltose, galactose, and raffinose 
(1/3). Does not ferment arabinose, xylose, lactose, glycerol, 
mannitol or dextrin. Nitrate and nitrite assimilated, sarcosine 
not assimilated. Forms ester in grape juice, synthetic medium 
with glucose or ethyl alcohol, yeast juice with glucose. Ethyl 
alcohol utilized. Esculin and salicin hydrolyzed. 
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Cultures 26 and 29 do not utilize guanidine as a nitrogen 
source and 39 does not ferment galactose. However these differ- 
ences are not sufficient to justify the separation of these cultures 
as varieties or types. 


HANSENULA ANOMALA var. SPHAERICA (Naegeli) Dekker. 
Syn: H. anomala (Hansen) Sydow (86) and H. javanica 
(Groenewege) Dekker (90). 
Twenty-four cultures were placed in this variety. 


This variety is similar to H. anomala except cells on liquid 
synthetic medium, spherical to oval, occasionally somewhat 
elongate. Dimensions of cells from films, 1.75—-7  2.35-10 un, 
few up to 12 n. 

In this group cultures 19, 33, 34, 41, 45, 47, 48, 49 and 86 do 
not utilize guanidine as a nitrogen source. Cultures 45, 48, and 
50 do not assimilate a methyl glucoside. These, however, do 
not justify the establishment of new varieties. 


HANSENULA ANOMALA var. LONGA Dekker. 

Syn: H. anomala var. productiva Dekker (89), H. anomala var. 
robusta Dekker (91), H. panis Castelli (92), H. nivea Castelli 
(95) and H. javanica (Groenewege) Dekker (105). 

Six cultures were placed in this variety. 


Cells grown in liquid synthetic medium, spherical, oval to 
very elongate, chains of elongate cells at 3 and 10 days. Dimen- 
sions of cells from films at 3 and 10 days, 1.25—5 X 2.35-30 u. 
Films on liquid wort rugose to folded, on synthetic medium 
smooth to slightly rugose. 60 day wort gelatin giant colonies, 
smooth to farinose, flat to umbonate, edges entire to undulate, 
dull, buff to white. 60 day wort agar slants smooth to rugose or 
verrucose, flat to convex, slopes slightly vesicular to rugose, edges 
entire to lobate-lobulate, periphery plumose, dull, light buff. 
30 day synthetic agar slants, rugose, convex, edges entire to 
lobate, light ivory. Other characteristics as H. anomala. 


Culture 87 differs from the above in that the film on liquid 
wort is smooth with 1-4 folds at 3 and 10 days. 30 day syn- 
thetic agar slant light rose in color. This, however, is not 
sufficient to justify the establishment of a new variety. 
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Hansenula anomala var. heteromorpha var. nov. 
Syn: H. anomala var. sphaerica (Naegeli) Dekker (86) and 
H. anomala (Hansen) Sydow (106). 


This variety is similar to H. anomala var. longa except culture 
106 forms pseudomycelia of heteromorphic cells in liquid syn- 
thetic medium at 3 and 10 days. 


Cells spherical, oval, oblong, pyriform and slender elongate. 
Few free cells. Culture 85 at 3 days in liquid synthetic medium, 
cells spherical, oval to elongate, 2.35—4.7 K 3.5-16.5 u at 10 days 
as 106 but with free cells. 


The difference between the two cultures is the time necessary 
for the formation of pseudomycelia and this is not sufficient for 
their separation. 


Hansenula subpelliculosa sp. nov. 
Eleven cultures were placed in this species. These were iso- 
lated from concentrated sugar-egg mixture and dried prunes. 


Cells spherical to oval at 1, 3, 10 days in liquid wort and in 
liquid synthetic medium at 3 and 10 days. Dimensions of cells 
2.2-7 X 2.2-9 yu, occasional large spherical cells 9.5-11 & 9.5—11 y. 
Spores hat-shaped, 1.75-2.35 XK 2.35-3u, 1-2, 3-4 per ascus. 
Films on liquid wort and synthetic medium very thin or none, 
ring formed in 10 days. Sediment increases with time. 60 day 
wort gelatin giant colonies flat to slightly umbonate, smooth to 
slightly contoured, border undulate, dull, buff. Culture 60 
differs in being rugose. 60 day wort agar slants convex, flattened 
surface smooth to slightly vesicular or verrucose, slopes slightly 
contoured, border entire to lobate-lobulate, glistening, periphery 
plumose, light buff. 30 day synthetic agar slants smooth, glis- 
tening, light ivory. Pseudomycelia of elongate cells on wort 
agar with spherical and oval blastospores. Ferments glucose, 
fructose, mannose, maltose, sucrose and raffinose (1/3). Does 
not ferment galactose, lactose, xylose, arabinose, glycerol, manni- 
tol or dextrin. Nitrate and nitrite assimilated (auxanogram 
method). Forms ester in grape juice and yeast juice with glu- 
cose. Growth in synthetic medium very slow and poor. Ethyl 
alcohol utilized. Esculin and salicin hydrolyzed. 


Cultures 8, 9, 10, 11, 55 and 58 do not utilize galactose. Cul- 
ture 61 differs in that 60 day wort gelatin giant colony rugose, 
alveolate, umbonate, border undulate, dull, buff and it does not 
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ferment maltose. These differences are not sufficient for the 
establishment of a new variety. 

The lack of a good film on liquid wort and very poor growth 
in synthetic medium differentiates this species from the others 
and justifies the establishment of a new species. 


HANSENULA SATURNUS (Klocker) Sydow. 
Five cultures were placed in this species. 


Cells spherical to oval at 1, 3 and 10 days in liquid wort and 
synthetic medium. Dimensions of cells from films on liquid wort 
2.5-7 X 3.5-8u at 1 and 3 days, 3-8 X 3.5-8 yu at 10 days; on 
synthetic medium 2.35-8 K 3-9 at 3 and 10 days. Giant cells 
in 3 and 10 day synthetic medium 7-11 X 8.5-12y. Clusters 
(sprossverbande) in synthetic medium at 3 and 10 days. Spores 
Saturn-shaped, 1.75-3 & 2.35-3u, 1-2 per ascus. Films on 
liquid wort and synthetic medium at 48 hours, rugose on wort 
and smooth on synthetic medium; becomes rugose on synthetic 
medium at 6 days. Sediment increases with time. 60 day wort 
gelatin giant colonies mostly smooth with irregular farinose and 
rugose surface markings, dull, buff with surface markings chalky 
white. 60 day wort agar slants convex, flattened surface slightly 
vesicular, slopes slightly contoured, borders lobate-lobulate, dull, 
light buff. 30 day synthetic agar slants convex, rugose, borders 
lobate-lobulate, dull, light ivory. Ferments glucose, fructose, 
mannose, sucrose, and raffinose (1/3). Does not ferment galac- 
tose, maltose, lactose, xylose, mannitol, glycerol or dextrin. 
Nitrate, nitrite and sarcosine assimilated, succinimide not assimi- 
lated. Does not utilize galactose, maltose, erythitol, a methyl 
glucoside, phloridzin and malonic acid. Forms a small amount 
of ester in grape juice, synthetic medium with glucose or ethyl 
alcohol, yeast juice with glucose. Ethyl alcohol utilized. Escu- 
lin and salicin hydrolyzed. 


HANSENULA SUAVEOLENS (Klocker) Dekker (97). 


Cells spherical to oval in liquid wort and synthetic medium 
at 1, 3, 10 and 3 and 10 days respectively. Dimensions of cells 
from films on liquid wort 2.5-5.25 X 3.5-8 4 at 1, 3 and 10 days; 
from films on synthetic medium 3.5—-7 X 3.5-7 4. Clusters 
(sprossverbande) in synthetic medium at 10 days. No sporula- 
tion obtained. Films on liquid wort and synthetic medium 
within 24 hours, rugose on liquid wort and smooth on synthetic 
medium. Sediment increases with time. 60 day wort gelatin 
giant colonies, flat to slightly raised, smooth, dull, buff. 60 day 
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wort agar slants raised, center finely verrucose, borders lobate- 
lobulate, dull, periphery plumose, light buff. 30 day synthetic 
agar slants convex, slightly rugose, borders lobulate, dull, light 
ivory. Fermentation of glucose, fructose, mannose, sucrose and 
raffinose (1/3). Does not ferment galactose, maltose, lactose, 
xylose, arabinose, mannitol, glycerol or dextrin. Nitrate and 
nitrite assimilated, sarcosine and succinimide not assimilated. 
Does not utilize arabinose, erythitol, a methyl glucoside, phlo- 
ridzin, citric or malonic acids. Forms little ester. Ethyl alcohol 
utilized. Esculin and salicin hydrolyzed. 


HANSENULA CIFERRI Lodder (78). 


Cells spherical to oval in liquid wort and synthetic medium. 
Dimensions of cells from films on liquid wort 3.5-8 X 3.5-8 4 
at 1, 3 and 10 days; from films on synthetic medium 2.35-6 X 
2.35-6 uw at 3 and 10 days. Clusters (sprossverbande) in syn- 
thetic medium at 3 and 10 days. Spores hat-shaped, 1.75— 
2.35 XK 2.35-3 u, 2-4 per ascus. Films on liquid wort and syn- 
thetic medium as islets in 2 days, complete in 4 days, smooth, 
thin. 60 day wort gelatin giant colonies with depressed center, 
edge corrugated, border undulate, moist, glistening, buff. Gela- 
tin slightly liquefied in center. 60 day wort agar slant raised, 
center vesicular, slopes smooth, borders lobulate, dull, periphery 
slightly plumose, light buff. 30 day synthetic agar slant convex, 
smooth, borders lobulate, dull, light ivory. Pseudomycelia of 
elongate cells on wort agar, blastospores spherical and oval. 
Fermentation of glucose, fructose, mannose, galactose, sucrose, 
maltose, and raffinose (1/3). Does not ferment lactose, xylose, 
arabinose, glycerol, mannitol or dextrin. Nitrate and nitrite 
assimilated, cysteine, succinimide or guanidine not assimilated. 
Does not utilize citric, malic, malonic, acetic, lactic or fumaric 
acids. Forms slight amount of ester. Ethyl alcohol utilized. 
Esculin and salicin hydrolyzed. 

During the culturing of this species in liquid wort it lost its 
ability to sporulate and to form elongate cells. However, a later 
examination of a six month old agar slant showed the presence 
of elongate cells. When this was transferred to liquid wort 
spherical, oval and a few elongate cells were present in the film. 
In the suspension and ‘sediment very elongate cells (2.5-5 X 
10-29 ») and pseudomycelia were found. On transferring this 
active culture to carrot wedges spores were observed in abun- 
dance after six days. Thus it appears that when successive 
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transfers are made in liquid wort the ability to form elongate 
cells is lost and also the ability to sporulate. The spores were 
formed in spherical and oval asci. Few elongate cells were 
present on carrot wedges. 


HANSENULA SCHNEGGII (Weber) Dekker (13). 


Cells spherical, oval to elongate in liquid wort and synthetic 
medium. Dimensions of cells from films on liquid wort 2.5- 
3.5 & 5.25-10.5 4 at one day, 1.25—-5 X 5.25-14y at 3 and 10 
days; from films on synthetic medium 2.35-7.5 XK 4.5-14 4 at 3 
and 10 days. Pseudomycelia of elongate cells on wort agar, 
blastospores spherical and oval. No sporulation obtained. Film 
on liquid wort in 24 hours, rugose; on synthetic medium slightly 
rugose at 2 days, smooth at 6 and 12 days. Sediment increases 
with time. 60 day wort gelatin giant colonies flat, smooth, 
border undulate, dull, covered with farinose white layer. 60 day 
wort agar slant slightly convex, slightly rugose, border entire to 
slightly lobulate, dull, periphery plumose, chalky white. 30 day 
synthetic agar slant convex, slightly rugose, borders lobulate, 
dull, light ivory. Fermentation of glucose, fructose, mannose 
and maltose vigorous, sucrose slowly and galactose very slightly. 
Does not ferment rafflnose, xylose, arabinose, glycerol, mannitol 
or dextrin. Nitrate and nitrite assimilated, guanidine, sarcosine 
or succinimide not assimilated. Forms ester in grape juice, 
synthetic medium with glucose or ethyl alcohol, yeast juice with 
glucose. Ethyl alcohol utilized. Esculin and salicin hydrolyzed. 


The characteristics of this species agree with those given by 
Stelling-Dekker except that a weak fermentation of galactose 
was obtained. 


HANSENULA LAMBICA (Kufferath) Dekker (94). 


Cells spherical, oval to elongate, ogive. Dimensions of cells 
from films on liquid wort 1.75—-5 X 5-24yu at 1 and 3 days, 
1.25-4 X 3.5-28y at 10 days; from films on synthetic medium 
1.75-5 XK 6-304 at 3 and 10 days, mostly pseudomycelia of 
elongate cells at 10 days. No sporulation obtained. Pseudo- 
mycelia of elongate cells on wort agar, blastospores spherical and 
oval. Films on liquid wort thin, smooth, thick sectors. Film 
drops in large segments. On synthetic medium thin, farinose. 
Sediment increases with time. 60 day wort gelatin giant colo- 
nies flat, slightly rugose, border undulate, dull, buff. 60 day 
wort agar slant convex, vesicular, slope slightly contoured, border 
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lobate-lobulate, glistening, periphery plumose, light buff. 30 day 
synthetic agar slant convex, rugose, border lobulate, dull, light 
ivory. Fermentation of glucose, fructose, mannose, galactose, 
maltose, sucrose, raffinose (1/3). Does not ferment xylose, 
arabinose, glycerol, mannitol or dextrin. Nitrate and nitrite 
assimilated. Forms very little ester. Ethyl alcohol utilized. 
Esculin and salicin hydrolyzed. 


The characteristics of this species agree with those given by 
Custers (1940) for Brettanomyces lambicus. However, as the 
original description of this species was not available we shall 
retain it as a species of the genus Hansenula. 


ZYGOHANSENULA CALIFORNICA Lodder (76, 96). 


Cells spherical to oval at 1, 3 and 10 days in liquid wort and 
synthetic medium. Dimensions of cells 3.5—7 & 3.5-7 4. Isoga- 
mous copulation; spores Saturn-shaped, 1.5—2.35 &K 2-2.5 u, 1-4 
per ascus. No sporulation obtained with culture 76. Films on 
liquid wort within 48 hours, thin, smooth. Sediment increases 
with time. No pseudomycelium. 60 day wort gelatin giant 
colonies flat, smooth, border slightly undulate, dull, buff. 60 day 
wort agar slants smooth, convex, slope contoured, border lobate- 
lobulate, glistening, periphery slightly plumose, light buff. 
30 day synthetic agar slant, smooth, glistening, light ivory. 
Ferments glucose, fructose, mannose only. Does not ferment 
galactose, maltose, sucrose, raffinose, xylose, arabinose, glycerol, 
mannitol or dextrin. Nitrate and nitrite assimilated (auxano- 
gram method). Growth in synthetic medium very poor. Forms 
very little ester. Ethyl alcohol utilized. Esculin and salicin 
hydrolyzed. 


The other cultures included in this investigation have been 
identified as follows. 

Six cultures were identified as species of the genus Pichia. 
Three cultures have been identified as Pichia fermentans Lodder 
and one as Pichia Chodati <“ender) Dekker. Culture 40 differs 
from Pichia fermentans in its rugose film, rugose slant on syn- 
thetic medium and the formation of pseudomycelia in synthetic 
medium. It has therefore been designated as follows: 


Pichia fermentans var. rugosa var. nov. 


Cells spherical, oval and elongate, chains of elongate cells at 
3 and 10 days in synthetic medium. Dimensions of cells from 
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films on liquid wort 1.75—3.5 XK 3.5—9 uw at 1 day, 2.5-3.5 & 5.25- 
14 at 3 days, 1.75-3.5 XK 3.5-12u at 10 days; from films on 
synthetic medium 2.3—4.7 XK 6.5-16y at 3and10days. Pseudo- 
mycelia of elongate cells in liquid synthetic medium at 3 and 
10 days. Pseudomycelia of elongate cells on wort agar, no 
blastospores observed. No conjugation immediately preceding 
ascospore formation; spores hat-shaped, 1.6-2 & 2.2-3 4, 4 per 
ascus. Films on liquid wort and synthetic medium within 24 
hours; on liquid wort very rugose and thick, on synthetic medium 
smooth at 3 days, then becomes rugose. Slight sediment. 
60 day wort agar slant raised, finely vesicular, border lobulate, 
dull, wood brown. 30 day synthetic agar slant convex, rugose, 
border lobulate, dull, light rose. Ferments glucose, fructose and 
mannose only. Does not utilize maltose, galactose, arabinose, 
salicin, phloridzin, a methyl glucoside, sodium pyruvate or 
erythitol. Nitrate, nitrite or succinimide not assimilated. No 
ester formation. ,Gelatin liquefied. Ethyl alcohol utilized. 
Esculin hydrolyzed. 


Culture 103 differs from any of the described species of Pichia 
in its poor growth in synthetic medium and its formation of ester. 
This culture is designated as follows: 


Pichia Kluyveri sp. nov. 


Cells spherical, oval in liquid wort. Dimensions of cells from 
films on liquid wort 2-6 X 3.5-10y4 at 1,3 and 10 days. Sporu- 
lation in 10 day old wort culture (15° Balling). No conjugation 
immediately preceding ascospore formation; spores hat-shaped, 
1.5-1.75 X 2-2.5 uw, 2-4 per ascus. No pseudomycelium. Films 
on liquid wort within 48 hours, rugose. 60 day wort gelatin 
giant colonies slightly rugose, flat, borders entire, dull, light grey. 
60 day wort agar slant finely vesicular, flat, border lobulate, dull, 
cinnamon. Ferments glucose, fructose and mannose only. Does 
not utilize maltose, galactose or arabinose. Growth in synthetic 
medium very poor. Ammonium sulfate and peptone assimi- 
lated; nitrate, nitrite, urea or asparagin not assimilated (auxano- 
gram method). Ester formed in grape juice and yeast juice with 
glucose. With ethyl alcohol slight sediment. Esculin hydro- 
lyzed, salicin not hydrolyzed. 

Six cultures were identified as belonging to the group Candida 
Krusei as defined by Langeron and Guerra (1938), two cultures 
belonging to the group Candida Guilliermondi of Langeron and 
Guerra, one culture as Brettanomyces bruxellansis Kufferath and 
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van Laer, and two cultures as species of the genus Torulopsis. 
One culture (77) is very similar to Torulopsis californicus Mrak 
and McClung (1940). 

The following key has been formulated on the basis of this 
investigation. Observations made concerning variations in the 
cultures indicate, however, that this may prove to be only an 
elaboration of the work of Stelling-Dekker towards a more stable 
and reliable classification. The observations made concerning 
variation also indicate that a study of the homozygous or hetero- 
zygous nature of single cells or blastospores will be necessary 
before the limitation of species or varieties can be definitely 
established. At the present time it seems that future studies 
should be carried out using the methods employed by Snyder 
and Hansen (1940) in their studies of Fusarium. 


KEY FOR THE SPECIES OF THE GENUS HANSENULA SYDOW 


a CI eta sb love cena H. saturnus 
ie, I i Ee SS ns aer nwinle vo ee Kee 2 
2a. Pellicle extremely thin and indistinct.................. Hi. subpelliculosa 
b. Pellicle well developed and distinct ........ fdmeia 3 
3a. Vigorous fermentation of glucose, sucrose and illite 
CN Sete oi, Sette ek eA ee pi oe en H. suaveolens 


b. Vigorous fermentation of glucose, maltose; ferments 
sucrose slowly, galactose weakly; no fermentation of 


SATE RY Ss i SO Sn em a ae a ae OE H. Schneggii 
c. Vigorous fermentation of glucose, galactose, maltose, 
UE SU on re el Seeman ce 4 
4a. Cells spherical or oval, pellicle thin on synthetic me- 
Cee Ga IOC 5 oss ac pce Osc dae cice cee H. Ciferri 
b. Cells spherical, oval or elongate, pellicle well developed 
on synthetic medium, no pseudomycelium.......... H. anomala 


c. Cells predominantly spherical, oval, occasionally shortly 
elongate on synthetic medium, pellicle well developed, 


NNN is bay aisles wee Wea Aw vida eens s H. anomala var. 
sphaerica 
d. Cells spherical, oval and elongate, pellicle well de- 
veloped, pseudomycelium on synthetic medium....... 5 
5a. Pseudomycelium of elongate cells, no ogive cells. ........H. anomala var. 
longa 
b. Pseudomycelium of heteromorphic cells, no ogive cells...H. anomala var. 
heteromor pha 


c. Pseudomycelium of elongate cells, ogive cells in liquid 
wort H. lambica 


KEY FOR THE SPECIES OF THE GENUS ZYGOHANSENULA LODDER 
Spores Saturn-shaped, fermentation of glucose only........ Z. californica 
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DISCUSSION 


The results of this investigation have shown that the species 
H. saturnus, H. suaveolens, H. Ciferri, H. Schneggii and H. lambica 
are sufficiently distinct to be retained. The species H. anomala, 
H. anomala var. sphaerica and H. anomala var. longa have also 
been retained but redefined on the basis of cell size in liquid 
synthetic medium. 

The characteristics of the species H. nivea, H. panis, H. anomala 
var. robusta, H. anomala var. productiva and H. javanica are not 
sufficiently distinct from the above three species to continue their 
separation as species or varieties. 

Two cultures were sufficiently distinct from the described cul- 
tures to justify the establishment of a new variety, H. anomala 
var. heteromorpha, due to their formation of a pseudomycelia of 
heteromorphic cells in synthetic medium. Twelve cultures on 
the basis of their very poor film formation and poor growth in 
synthetic medium justified the establishment of a new species, 
H. subpelliculosa. 

The morphological studies of the strains of Hansenula showed 
that, with the exception of cell size, there is very little difference 
between the films, slant cultures, giant colonies, spore formation 
and pseudomycelia. H. saturnus is readily distinguished from 
the other species by its Saturn-shaped spores. 

Cell size in synthetic medium was used, in preference to liquid 
wort, as this medium can be easily duplicated and therefore the 
differences that occur in wort and other natural media used by 
various investigators can be eliminated. H. anomala and its 
varieties can only be separated on the basis of their cell size. 
This is not entirely satisfactory as the cultures show consider- 
able variability in their cell size in the same medium and in 
different media. For example, a number of cultures placed in 
H. anomala var. sphaerica on the basis of cell size in synthetic 
medium form elongate cells in liquid wort and occasionally in 
synthetic medium. However, until more detailed studies are 
made on this variability within the cultures it seems best for the 
present to separate H. anomala and its varieties on the basis of 
cell size in synthetic medium. 








644 Mycotocta, Vor. 34, 1942 


This variability was also observed in H. Ciferri. Spherical, 
oval and elongate cells were observed initially but during suc- 
cessive transfers on liquid wort the culture lost its ability to form 
elongate cells. Later a six month old agar slant was examined 
and a few elongate cells were observed. On transferring this 
culture to liquid wort spherical and oval cells were observed in 
the film and elongate cells and pseudomycelia of very elongate 
cells were found in the liquid and sediment. 

Spore formation was observed in most cultures. With the 
exception of H. saturnus the spores were hat-shaped. Spore 
formation was obtained most readily with carrot wedges. The 
number of spores per ascus was variable and not only varied 
between the strains but in the same strain on different media. 
In some cases, where sporulation could not be obtained initially 
it could be induced by repeated transfers in grape juice, liquid 
wort, prune or cherry juice before transferring to carrot wedges 
or gypsum blocks. However, a few of the cultures lost their 
ability to sporulate during the culture in the laboratory and 
although repeated attempts have been made no sporulation could 
again be obtained. 

The physiological condition of the culture also appears to play 
an important part in sporulation as it did not occur regularly 
on the media used. For example, sporulation was obtained 
within six days on carrot wedges after transfer from an actively 
growing culture at one time and at another time no sporulation 
was obtained within six weeks. 

The slant cultures, giant colonies and films of the various 
cultures show some differences but as a whole are not suitable 
for the separation of species. 

The pseudomycelia of all species except H. saturnus and H. 
suaveolens developed as long chains of elongate cells. Occasion- 
ally pyriform, clavate and other shaped cells were present, as in 
H. anomala var. heteromorpha where pseudomycelia of hetero- 
morphic cells developed in synthetic medium. Budding may 
occur from any cell in the chain with the formation of a sub- 
sidiary chain, however the intersection of the branches usually 
occurs at cell junctions. The cells in these chains are loosely 
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held together and can be easily separated. Blastospores are 
formed and are spherical and oval. 

With the formation of pseudomycelium the species of Han- 
senula show a very close relationship to the genus Candida as 
with the lack of sporulation the cultures could readily be placed 
in the species Candida pelliculosa as defined by Diddens and 
Lodder. Diddens and Lodder (1940) were able to show a close 
relationship between H. javanica and H. anomala and Candida 
pelliculosa. 

The studies on the fermentation of sugars showed some differ- 
ences. H. saturnus and H. suaveolens do not ferment galactose 
and maltose. H. Schneggii does not ferment raffinose, ferments 
sucrose slowly and galactose very slightly. H. anomala and its 
varieties, H. Ciferri and H. lambica, ferment glucose, fructose, 
mannose, galactose, maltose, sucrose and raffinose (1/3). H. sub- 
pelliculosa does not ferment galactose. Zygohansenula californica 
ferments glucose, fructose and mannose only. 

The studies on the utilization of carbon compounds show some 
differences. H. saturnus and H. suaveolens were unable to utilize 
arabinose, galactose, maltose, phloridzin, dextrin, erythitol or 
a methyl glucoside. Culture 39 placed in H. anomala, cultures 
8, 9, 10, 11, 55 and 58 in H.. subpelliculosa did not utilize galactose 
and cultures 45, 48 and 50 in H. anomala var. sphaerica did not 
utilize a methyl glucoside. Ethyl alcohol, glycerol, mannitol, 
erythitol, dextrin, amygdalin, salicin, esculin, ethyl acetate, 
sodium pyruvate and xylose as well as the compounds men- 
tioned above were utilized by all the other cultures. Lactose, 
inulin, starch, dulcitol, inositol, glycogen, acetone, isoamyl alco- 
hol and methyl alcohol were not utilized by any of the cultures. 

Acetic, citric, fumaric, lactic, malic, malonic and succinic acids 
were utilized by most of the species when the concentrations 
were not too high, e.g. 0.3 per cent. H. saturnus did not utilize 
malonic acid, H. suaveolens malonic and citric acid, and H. Ciferri 
acetic, citric, fumaric, malic and malonic acids. Succinic and 
lactic acids were the most readily utilized and acetic acid the 
least readily utilized. Adipic, butyric, caproic, crotonic, formic, 
glycollic, itaconic dl mandelic, maleic, mucic, oxalic, propionic 
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and tartaric acids were not utilized. Butyric, crotonic, maleic, 
and oxalic acids were toxic in concentrations of 0.2 per cent. 

The studies on the utilization of nitrogen compounds showed 
that, with the exception of succinimide and guanidine the species 
of Hansenula show very little difference in their utilization. 
Glycine, dl alanine, 8 alanine, dl valine, dl leucine, | leucine, 
dl serine, | aspartic acid, d glutamic acid, d arginine, cysteine, 
cystine, dl phenylalanine, | histidine, tyrosine, tryptophane, 
dl a amino n valeric acid, dl norleucine, proline, glycyl-glycine, 
ethyl amine, n butyl amine, tyramine, urotropine, acetamide, 
succinimide, guanidine, urea, asparagin, allantoin, uric acid, 
uracil, betaine, peptone, yeast nucleic acid, ammonium sulfate, 
potassium nitrate and sodium nitrite were all utilized. Suc- 
cinimide was not utilized by H. saturnus, H. Schneggiui, H. Ciferri 
and H. suaveolens, cysteine by H. Ciferrt and guanidine by H. 
Schneggii, two cultures placed in H. anomala and nine cultures 
placed in H. anomala var. sphaerica. Sarcosine was only utilized 
by H. saturnus. Only 33 per cent of histidine and 50 per cent 
tryptophane were utilized. Comparing these results with those 
obtained by Thorne (1933) and Nielsen (1936, 1938) we see that 
the species of Hansenula are able to utilize nitrogen compounds 
as cystine, acetamide, allantoin, betaine and 8 alanine which were 
not utilized by the strains of Saccharomyces cerevisiae. Many of 
the cultures were also able to utilize both forms of the racemic 
mixtures and d arginine completely whereas Nielsen found that, 
with the exception of aspartic acid, asparagin and glutamic acid, 
his culture was able to utilize only half of the racemic mixture 
and half of d arginine. 

The nitrogen assimilation by H. subpelliculosa and Zygo- 
hansenula californica was only shown by the auxanogram method 
as these two species grow very poorly in synthetic medium. 
None of the species studied other than Hansenula assimilate 
nitrate or nitrite. 

The occurrence of slight growth and a change in pH is not a 
true indication of the ability of the organism to utilize the com- 
pounds. This is shown, for example, with H. saturnus and H. 
suaveolens with maltose and galactose as carbon sources, where 
there was a slight amount of growth and a definite change in 
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pH but quantitative determinations show that these compounds 
are not utilized. Nielsen (1936) has shown that the yeast can 
increase its solid matter up to three times the original amount 
without any utilization of the nitrogen compound. 

The morphological studies on the cultures included in the 
genus Pichia and Candida Krusei showed that they are similar 
to the species of Hansenula in cell size, film formation, slant 
cultures, giant colonies and pseudomycelium formation. All 
strains of Pichia formed hat-shaped spores with a narrow brim. 
The physiological studies showed considerable differences. Pichia 
fermentans and variety rugosa, Pichia Kluyveri and Candida 
Krusei fermented glucose, fructose and mannose only. Only 
ethyl acetate and xylose were utilized. With the exception of 
Pichia Kluyveri they all utilized the organic acids except malonic 
acid as the species of Hansenula. Pichia Kluyveri and Candida 
Kruset formed ester. 

SUMMARY 


A morphologic and taxonomic study has been made of 100 
cultures of yeast obtained as species of Hansenula from various 
sources in the United States, Europe, Asis and South Africa. 
This collection yielded 79 cultures of Hansenula, 6 of Pichia, 
8 of Candida, 2 of Torulopsis, 2 of Zygohansenula and 1 of Bretta- 
nomyces. The cultures of Hansenula were placed into seven 
species and three varieties. They are H. saturnus, H. suaveolens, 
H. Schneggti, H. lambica, H. Ciferri, H. anomala and the varieties 
H. anomala var. sphaerica, H. anomala var. longa and H. anomala 
var. heteromorpha, and H. subpelliculosa. The species are differ- 
entiated by their fermentation, film, cell size, pseudomycelium 
formation and growth in synthetic medium. The varieties are 
differentiated by cell size in synthetic medium and _ pseudo- 
mycelium formation. 

The cultures of Pichia studies were placed in the species Pichia 
Chodati, P. fermentans, P. fermentans var. rugosa and P. Kluyveri. 
The other organisms identified were Candida Krusei, C. Guillier- 
mondt, Brettanomyces bruxellansis, Torulopsis californicus and 
Zygohansenula californica. 

The observations made concerning variation, particularly in 
the species 7. anomala and its varieties, indicate that a study 
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of the homozygous or heterozygous nature of single cells will be 
necessary before the limitation of species or varieties can be 
definitely established. 
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SOME ADDITIONAL SPECIES OF 
CERATOSTOMELLA IN THE 
UNITED STATES 


Ross W. DAvIDSON ! 


(WITH 4 FIGURES) 


INTRODUCTION 


In North America considerable attention has been given to the 
species of the genus Ceratostomella that stain wood (4, 10, 17, 20, 
and 23) and that cause plant diseases (1, 2, 3, 11, and 14). Such 
studies indicate the economic importance of the genus, but the 
present paper deals with a number of species that have been 
isolated from wood in the course of decay studies and so far as 
is known were not associatedl with pronounced discoloration or 
disease in the host substrata. The five species described here 
fall into two fairly distinct groups, which have been referred by 
some mycologists to separate genera. For the present they are 
being assigned to the genus Ceratostomella with an indication of 
the subgroup to which they belong. 


DESCRIPTION OF THE SPECIES 


1. Ceratostomella (Ophiostoma) microspora sp. nov. (FIG. 1, 
H-K;; Fic. 2, G-I) 


Mycelium growing slowly in culture, remaining white; peri, 
thecia begin to form in about two weeks, maturing slowly, black- 
nearly spherical, 200-270 yu in diameter, thick walled; beaks occa- 
sionally two on a perithecium, 1.2—1.6 mm. long by 60-75 yu thick 
at base to 18-19 uw thick just below ostiole; no filaments around 
the ostiole, but in very mature condition hyphae spread slightly 
to form a funnel-like opening; asci elongate ovoid, small evanes- 
cent; ascospores not collecting in a globule at the ostiole but 
running down on the outside of the beak, light pinkish-brown in 
mass, hyaline under the microscope, minute, 1.5-2.5 X 0.54 


1 Latin descriptions of the new species included in this paper were prepared 
by Edith K. Cash, assistant mycologist, Bureau of Plant Industry, United 
States Department of Agriculture. 
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conidia borne singly on hyphae or around the apex of hyaline 
cephalosporium-like conidiophores, usually slightly curved, 4-10 
X 1.2-2y, hyaline. Growth rate: 5 mm. in 5 days.’ 


Mycelio in culturis lente crescenti, albo; peritheciis atris, sphericis, 200- 
270 u diam., 1—2-rostratis; rostris longis, 1.2-1.6 mm., basi 60-75 u, apice 
18-19 » crassis; ciliis ostiolaribus nullis; ascosporis parvis, hyalinis, 1.5-2.5 
X 0.5 uw; conidiis hyalinis, elongatis, curvulis, 4-10 X 1.2-2 yu. 

Isolated from a chestnut stump, State College, Pennsylvania, 
October 8, 1932, and from the heartwood of Quercus sp. near 
Edinburg, Virginia, 1934. 

This fungus differs from most of the others in the absence of 
well-defined bristles or cilia around the ostiole (FIG. 1, 7). The 
perithecia develop very slowly and the beaks increase in length 
even after the ascospores are being ejected in abundance. The 
beaks always seem,to grow toward the light. Cultures with the 
necks all growing in the direction of a window on one side of the 
laboratory have been turned in the opposite direction and on 
increased growth they curved back toward the window again. 

A dense white growth of aerial mycelium and conidiophores 
covers the surface of the substratum and usually persists even 
after the perithecia are mature. The mycelium of the sub- 
stratum also remains hyaline (FIG. 2, G—-J), except for the dark- 
brown hyphae covering the perithecia. 

The absence of bristles around the ostiole and the fact that no 
Graphium stage is produced by cultures of this species separates 
it from C. Querci Georgevitch (5), C. merolinensis Georgevitch 
(6), and C. Fagi Loose (13). At first it was thought that it 
might be similar to C. mycophila Rick (18), which grows on 
Polyporus sp., but examination of a specimen collected by Rick 
disclosed that species to have persistent asci and light-brown 
allantoid Valsa-like ascospores. 


2. CERATOSTOMELLA (OPHIOSTOMA) STENOCERAS Robak? (FIG. 1, 
A-C; FIG. 2, C-E) 
Mycelium growing slowly in culture, becoming dark brown, 
developing dark segments or remaining white; perithecia begin 
to form in 2 to 3 weeks and mature slowly, usually very numerous 


2 Throughout this study growth rate is recorded as average radial growth 
of mycelium on 2.5 per cent malt agar at room temperature of about 25° C. 
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Fic. 1. A-C, Ceratostomella stenoceras Robak ?—A, conidia and conidio- 
phores, X 1500; B, perithecium, X 240; C, ascospores, X 1500. D-G, Cera- 
tostomella leptographioides—D, perithecium, X 240; E, ascospores, X 2000; 
F, conidiophore, X 600; G, conidia, X 2000. H-—K, Ceratostomella micro- 
spora—H, perithecium, X 240; I, tip of perithecial beak, X 240; J, ascospores, 
x 1500; K, conidia and conidiophorés, « 1500. 
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black, spherical, 95-140 in diameter; beaks smooth, black, 
370-650 » long by 254 thick at base to 134 thick at ostiole; 
ostiole surrounded by a fringe of hyaline, slender, flexuous, fila- 
ments, 30-40 X 1.24; asci small, globular, soon disappearing; 
ascospores hyaline, collecting at the ostiole in a hyaline spherical 
mass, 4-4.8 X 1.5-1.8 4; conidia borne at the apex of hyaline 
conidiophores in cephalaosporium-like heads, elongate or nearly 
spherical, hyaline, one-celled, 4-8 X 1.4-2 4 or 2.8-5 uw diameter. 
Growth rate 54% mm. in 5 days. 

Isolated from heartwood of living Quercus sp. decayed by 
Stereum frustulosum Fries, Hyde Park, N. Y., December 1933; 
from heartwood adjacent to 1-year-old injuries in trunks of 
Quercus sp. at Mt. Solon, Va., 1934; from Quercus sp., Edinburg, 
Va., and Southern, N. J., 1935; and from Betula populifola, 
Morristown, N. J., 1935; and others. 

Typical cultures ‘of this species on 214 per cent malt agar de- 
velop only a sparse growth of aerial mycelium and conidiophores 
which disappear as the cultures become darker and begin to 
develop perithecia. Other strains of the same or a closely related 
species do develop a heavier more persistent growth of conidio- 
phore bearing mycelium (FIG. 2, E) and do not darken up as 
much as some of the so-called typical culture (FIG. 2, C). On 
Difco potato dextrose agar with .5 per cent malt added all cul- 
tures develop a heavier growth of aerial mycelium. Cultures 
held for several years and retransferred occasionally have lost 
all or some of the dark color (FIG. 2, D), but even entirely white 
cultures may develop some normal perithecia. 

The perithecia of C. stenoceras develop slowly and sparsely on 
young cultures. They begin to form in 2 to 3 weeks and mature 
slowly, but (on recently isolated cultures especially) they con- 
tinue to develop and in 4 to 6 weeks are present in great abun- 
dance. In this slow growth of mycelium and development of 
the perithecia it differs from many of the blue-staining species, 
such as C. pilifera (Fries) Wint., C. pluriannulata Hedgc. (FIG. 2, 
F), and the lumber-inhabiting species C. multiannulata Hedge. & 
Davidson (4), but is similar in this respect to C. microspora. 

The cultures obtained in this country are similar in some re- 
spects to C. stenoceras Robak (19), but the perithecia are smaller 
and develop more slowly. The ostiolar beaks are shorter on the 
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average than those described for C. stenoceras. On malt agar the 
growth is sometimes similar to zoned cultures described by Robak 
for his fungus, but usually the zonation is not pronounced. It 
differs from C. Castaneae Vanin & Solovjev (22) in’its larger 
perithecia and shorter beaks. Also, ostiolar cilia of C. Castaneae 
are given as 14.7—20 uw long while those of our fungus are 30-40 u 
long. C. Querci Georgevitch (5), C. merolinensis Georgevitch 
(6), and C. Fagi Loose (13) all have larger and longer beaked 
perithecia. They are also described as having Graphium imper- 
fect stages whereas C. stenoceras has no such stage. 

This is the most common Ceratostomella isolated from hard- 
woods, especially heartwood of Quercus sp. Many cultures of it 
have been studied and considerable variation observed, but for 
the present they are all being referred to C. stenoceras Robak. 

e 
3. CERATOSTOMELLA (OPHIOSTOMA) MINUTUM Siem. (FIG. 3, 
F-H; Fic. 4, A—C) 


Mycelium remaining white, growing slowly; perithecia begin 
to form in 2 to 3 weeks and mature slowly, scattered, small, 
black, spherical, 60 to 80 4 diameter, rough; beaks of perithecia 
also rough, black, thick, cylindrical or tapering, short, 45 to 90 y, 
sometimes longer; bristle-like cilia forming a tepee-shaped cone 
over the ostiole, light brown, pointed, about 12 X 1-1.24, and 
8 to 12 in number; asci evanescent, not seen, but ascospores are 
arranged in groups of 8 within the perithecium; ascospores long, 
slender, slightly curved, pointed at the ends, about 10-15 yz long 
by 14 wide, hyaline, 1-celled; conidia borne at apex of hyaline 
cephalosporium-like conidiophores in globular bunches, 4-8 X 
2-4 uw, hyaline, 1-celled; growth rate, 4 mm. in 5 days. 


Isolated along with a fast-growing species of Cephalosporium 
and a Bacterium from slightly stained sapwood of a dead pine 
trunk infested with Monochamus titillator Fabr. and several spe- 
cies of nematodes, collected near the District of Columbia, 


Fic. 2. A, 10-day-old culture of Ceratostomella leptographioides; B, 10-day- 
old culture of Ceratostomella rostrocylindrica; C-—E, 10-day-old cultures of 
Ceratostomella stenoceras Robak ?—C, dark culture; D, white culture; EZ, culture 
with abundant ‘aerial growth; F, 10-day-old culture of Ceratostomella pluri- 
annulata Hedge.; G, 35-day-old (perithecia developed), and H and J, 10-day-old 
(perithecia not yet developed) cultures of Ceratostomella microspora; all X 1. 
(Photographs by M. L. F. Foubert.) 
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Fic. 3. A-E, Ceratostomella rostrocylindrica—A, perithecia; B, conidi- 
ophore; C, conidia; D, ascospore; E, tip of perithecial beak. F-H, Cera- 
tostomella minutum Siem.—F, three perithecia; G, ascospores; H, conidia and 
conidiophores. 
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August 1934. It was also isolated from several of the M. titillator 
grubs that had been surface-sterilized. 

Ceratostomella minutum differs strikingly from any other species 
known to the writer. The short thick perithecial necks topped 
by the compact conically arranged bristles (F1G. 3, F; FIG. 4, 
A & B) and the long narrow ascospores (FIG. 3, G) are outstand- 
ing features that separate it from other species. The American 
fungus is here considered the same as Siemaszko’s (21) species 
although the perithecia studied by the writer are smaller. The 
American fungus was studied only in cultures on malt agar, as 
developed in association with the Bacterium (F1G. 4, C). Single- 
spore cultures did not develop perithecia. 


4. Ceratostomella (Grosmannia) leptographioides sp. nov. (FIG. 
1, D-G; FIG. 2,4) 


Mycelium light-gray in culture, soon covered with conidio- 
phores; perithecia forming in 4 or 5 days, maturing slowly, 
abundant, black, spherical, 100-150 u in diameter; beaks short, 
150-180 » long by 35-40 yu thick at base to 204 at ostiole; cilia 
numerous, straight, bristle-like, hyaline, pointed at ends, 16-28 u 
long; asci small, disappearing; ascospores hyaline, kidney-shaped 
surrounded by a gelatinous sheath, 6-7.5 X 2.8-3.8 u including 
sheath; conidiophores as in Leptographium, brown, septate, with 
hyaline brush-like branches at apex, 150-2504 high by 4-7.5 4 
thick; conidia borne at tips of hyaline branches, small, hyaline, 
2-7 XK 1.5-3.5 4. Growth rate 13 mm. in 5 days. 

Mycelio moderatim crescenti, griseo; peritheciis abundantibus, parvis, atris, 
sphericis, 100-150 » diam.; rostris brevibus, atris, 150-180 wu longis, basi 35—40, 
apice 204 crassis; ciliis setiformibus, hyalinis, acuminatis, 16-28 « longis; 
ascosporis reniformibus, hyalinis, in vagina gelatinosa vestitis, 6-7.5 X 2.8-3.8 u, 
vagina inclusa; conidiophoris ut in Leptographio, brunneis, septatis, apice multo 
ramosis, 150-250 waltis, 4-7.5 u crassis; conidiis parvis, hyalinis, 2—7 X 1.5-3.5 u. 

Isolated from heartwood of stump of Quercus sp., Edinburg, 
Va., February 1934, and from specimen of decayed Quercus sp. 
stump from Ohio, 1936. 

Two other species of this group are C. penicillata Grosmann 
(9) and C. piceaperda Rumbold (20), which have much larger 
and longer beaked perithecia and are faster growing. Goidanich 
(7) set up the genus Grosmannia for species of Ceratostomella 
having Leptographium conidial stages. He also described G. 
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serpens Goid., which is more closely related to C. penicillata and 
C. piceaperda than to this or the following species. 


5. Ceratostomella (Grosmannia) rostrocylindrica sp. nov. (FIG. 2, 
B; Fic. 3, A—E) 

Mycelium growing very slowly in culture, white or gray at 
first, finally becoming dark brownish gray, surface slimy, ap- 
pressed, with very sparse aerial conidiophores and mycelium; 
perithecia develop slowly, maturing in 4 to 6 weeks, black, large, 
about 300 u in diameter; beaks 400-600 u long, black, sometimes 
2 or 3 to a perithecium, cylindrical, and with no fringe of cilia 
around ostiole; ascospores small, 2-4 X 1—1.6 uw, hyaline; conidio- 
phores as in Leptographium, single or grouped, brown, septate, 
relatively small, 100-350 X 2.5-5u; conidia on penicillate 
branches at apex of conidiophores, globose or elongate, 2-6 x 1- 
3.5. Growth rate 2-3 mm. in 5 days. 

Mycelio in culturis lentissime crescenti, griseo; peritheciis tarde matu- 
rantibus, stris, magnis, 300 «4 diam.; rostris interdum 2-3, longis, cylindricis, 
atris, 400-600 u longis, ciliis nullis; ascosporis parvis, hyalinis, 2-4 X 1-1.6 u; 
conidiophoris ut in Leptographio, brunneis, septatis, apice multo ramosis, 
100-350 X 2.5-—5 u; conidiis hyalinis, parvis, 2-6 X 1-3.5 u. 

Isolated from heartwood of Quercus sp. from Connecticut, 
September 1936. 

Growth is much slower than that of any other species of the 
group (FIG. 2, B). Conidiophores are smaller and less abundant 
than for any described species of Leptographium. This and the 
preceding species grow more slowly and differ from the non- 
perithecial species Leptographium Lundbergu Lagerberg & Melin 
(12) in general growth characteristics. A number of forms 
having no perithecial stage have been isolated from pine wood 
in this country, but in general most of them fit the description 
of L. Lundbergii fairly well, except for their longer conidiophores, 
and are more nearly similar to conidial stages of Ceratostomella 
penicillata and C. piceaperda than to either of the two species of 
the group described here. 


DISCUSSION 
Single-spore Cultures 


The writer has not made a study of single-ascospore cultures of 
the new species described in this paper, but a few single conidial 
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cultures were obtained. Single conidial cultures of C. stenoceras 
did not develop in an entirely normal manner, but some mature 
ascospore-bearing perithecia developed in five of eight such cul- 
tures. The other three cultures contained only immature peri- 
thecia. None of these cultures developed the black crustose 
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Fic. 4. Ceratostomella minutum Siem. A and B, photomicrographs of 
sections through mature perithecia, X 600; C, 10-day-old culture with bac- 
terial contaminant, X 1. (Imbedding and sectioning by Dorothy Blaisdell 
Vaughn. Photomicrographs and photograph by M., L. F. Foubert.) 


concentric zones that were frequently formed by the original 
isolations. The mass isolates of C. stenoceras sometimes do not 
develop perithecia very readily on malt agar, so the fact that 
three of the single conidial cultures did not have mature peri- 
thecia does not prove that they were incapable of producing 
fertile perithecia. 
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All of the single conidial cultures of C. microspora obtained 
developed mature perithecia, as did those of C. leptographioides. 


Taxonomic Considerations 


Melin and Nannfeldt (15) have pointed out the differences 
between species originally described in the genus Ceratostomella 
and the numerous species later described as having ephemeral 
asci and also placed in the same genus. The writer agrees that 
the species that Nannfeldt and Melin place in Ophiostoma are 
probably generically distinct from Ceratostomella vestita Sacc. and 
related species, but can not agree with his statement that C. 
penicillata ‘‘can not be included in it (Ophiostoma), as it lacks 
the fringe of ostiolar cilia.” If the ostiolar cilia are to be con- 
sidered such an important character, C. leptographioides would 
have to be placed in a separate genus from C. penicillata along 
with species more distantly related. 

It is the writer’s opinion from a study of a considerable number 
of species, some of which belong in every known group of the 
genus Ceratostomella (except the C. vestita and C. cirrhosa group), 
that neither the ostiolar filaments nor any other perithecial char- 
acter can be used in separating the groups of the genus. 

Our present knowledge of this Ceratostomella complex indicates 
that conidial stages are much more reliable for placing the species 
in their natural groups. The endoconidial group has already 
been separated by the writer (4) and placed in the genus estab- 
lished by Miinch (16), and no doubt the Leptographium forms 
should also constitute a separate genus, as was concluded by 
Goidanich (8). The remaining species should be more clearly 
defined by further investigations, but probably will be considered 
a heterogeneous mixture of closely related groups and placed in 
the genus Ophiostoma. It might be pointed out, however, that 
whereas many species of the Ophiostoma, Grosmannia, and Endo- 
conidiophora groups have been carefully studied in pure culture, 
none of the species of Ceratostomella having persistent asci has, 
so far as the writer is aware, been studied in culture. Therefore, 
it is possible that there may not be distinct cultural differences 


between them. A study of C. vestita and related species with 
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persistent asci seems necessary for a better understanding of their 
relationship to the other groups of species. 
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SOME NEW AND INTERESTING FUNGI FROM 
MOUNT SHASTA 


LEE BONAR AND WM. BRIDGE COOKE 


During the past few summers several interesting species of 
fungi have been collected by the junior author on Mount Shasta, 
situated in south central Siskiyou County in northern California. 
Studies made on some of these fungi have found them to be 
heretofore unreported, others are new to North American records. 
Many of the microscopical observations to be reported were made 
by the senior author. 


¢ 


PLEOSPORA AND LEPTOSPHAERIA 


A number of collections of species in these two genera have 
been made. They occur on dead fragments of herbaceous plants. 
Above-ground portions of perennial herbs, both monocots and 
dicots, are subject to rapid decay. This takes place during two 
successive winters. During the first winter after the plant has 
bloomed and fruited the plant is covered with snow. After the 
snow has melted, species of these two genera, as well as species of 
other Ascomycetes, are found on stems of any species observed. 
During the second winter decay is completed since no remains 
are found at its close. So far as collections made to date show 
species of Leptosphaeria predominate on monocot hosts while 
species of Pleospora predominate on dicots. 

On overwintered parts of various grasses, sedges and rushes 
have been found material of what might be referred to three 
species of Leptosphaeria. Karsten described three species of 
Leptosphaeria from similar hosts on Spitzbergen: L. vagans 
on grasses, L. caricinella on sedges and L. junciseda on rushes. 
Our material corresponds with these three species. However, on 
closer examination the three species appear to be identical, both 
from the Saccardian translation of the type description and from 
the material at hand. This also indicates that too close a de- 


pendence on the host cannot indicate lines between species in 
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this genus. Comparative tables listing species of this genus 
found on Gramineae, Cyperaceae and Juncaceae also indicate a 
lack of specific differentiation in this group based on the host 
relationship. 

Comparative lists of all species of Pleospora listed in Saccardo 
indicate that specific differences in this genus are based in many 
cases on host relationships which, in the case of fungi growing on 
dead herbaceous matter, appear to be of little importance. From 
a wide range of hosts, specimens of Pleospora permunda (Cooke) 
Sacc. have been obtained. Should the common practice of in- 
cluding minor variations of spore size on different hosts be 
followed here, a number of species or varieties could be erected. 
At present it appears, however, that fewer species, rather than 
more, should be the rule in this and related genera. Pleospora 
is a genus which was based, among other morphological charac- 
ters, on its muriform spores. It was segregated into Clathrospora 
on the basis of the spores in certain species being septate in only 
two dimensions, spores which appear like those of Pleospora in 
one plane and like those of Leptosphaeria in the other, producing 
flattened spores. It was further segregated into Catherinia on 
the basis of certain species which possessed hyaline spores. We 
have not found species of Catherinia on Mount Shasta, but 
because certain Catheriniae possess dilute chlorinous to even pale 
yellow spores, and some Pleosporae possess spores as pale as 
chlorinous it is suspected that there is no generic difference here. 
The difference between muriformness of a two- or three-dimen- 
sional quality appears to be negligible when segregating portions 
of Pleospora; thus Clathrospora, in which P. permunda was de- 
scribed by M. C. Cooke, appears to be a superfluous genus. 
Most Pleospora species with 3, 4, 5, 6 and 7 longitudinal septae 
appear to be reported as septate in only two dimensions. 


SPECIES IN OTHER GENERA 


METASPHAERIA SEPALORUM Vleugel. 


Perithecia crowded in black tuberculate masses, becoming 
superficial, globoid, nested in a cottony black subiculum and only 
barely visible, not stromatic; walls hairy, thin, flexuous, black, 
tending to separate when masses are crushed; ostiole poroid, not 
papillate; perithecia 290-325, in diameter, subepidermal in 
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origin; asci 8-spored, 96-120 X 15-194; paraphyses flexuous, 
simple to anastomosed and branching; spores 3-septate, with 
hyaline walls and light brown contents, appearing completely 
hyaline in phloxine, 30-33 & 7—-9.5 u (LB), 26.2—30.5 K 7-9.5 u 
(WBC). 


On perianth segments of Juncus Parryi Engelm. in the summer 
of the year following the blooming period. WBC 10303, Mount 
Shasta, The South Gate, 8000 feet. 


Bifusella acuminata (Ellis & Ev.) Bonar & W. B. Cooke, comb. 
nov. (Duplicaria acuminata Ellis & Ev. Proc. Acad. Phil. 
1895: 429.) 


Hysterothecia subcuticular in origin, sessile, black, shining, 
smooth, rectangular with rounded corners, 0.75—-1 mm. long, 
opening not evident in most, a mere slit in one or two; wall 
carbonized, 25 4 thiek above, thinner below, no distinct labia; 
asci 8-spored, 115-130 K 18-204; paraphyses few, simple con- 
torted or spiraled above, not always the full length of the asci; 
spores hyaline, 28-33 XK 3.5—4 uw, not including the sheath (soluble 
in KOH) which is as thick as the dumbbell-shaped spore and 
hyaline. 

On Juncus Parryi Engelm. culms. WBC 10184, near Horse 
Camp, Mt. Shasta, 8000 ft., and WBC 10303 in the South Gate, 
Mt. Shasta, 8000 ft. 


Lophodermium Phloxii Bonar & W. B. Cooke, sp. nov. 

Hysterotheciis epiphyllis, nigris, subepidermalibus, acutis fuseoideo- 
ellipticus, 0.75—1.25 mm. X 500-600 u; labiis carbonaceis, agglutinatis epi- 
dermide; periphysibus obscure; ascis 8-sporis, clavatis, apice subacutis, basi 
brevistipitatis, 120-130 X 12-—14.5 4; paraphysibus filiformibus, apice vix 
inflatis, simplicibus, 3—4 uw, plus minusve conglutinatis et epithecium formanti- 
bus; sporidiis fasciculatis, filiformibus, unicellularibus, subhyalinis, 55-70 
X 1.5-2.5 w, in muco immersis. 


Hysterothecia on leaves, black, shining, acute fusoid-elliptic, 
0.75-1.25 mm. X 500-600 u; subepidermal in origin; labia heavily 
carbonized with involved epidermis, 130, thick; periphyses 
gelatinized and indistinct; basal layer parenchymatic, carbonized, 
25-30 u thick, this overlaid by conspicuous, subhyaline, sub- 
hymenium; asci clavate, symmetrical, subacute at tip, tapers 
toward short stalk, 120-130 X 12-14.5 yu, 8-spored, spores straight 
in ascus; paraphyses simple, flexuous, enlarged at tip to 3-44, 
somewhat gelatinized and forming an epithecium; ascospores 
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straight, filiform, slightly enlarged above, 1-celled, subhyaline, 
55-70 X 1.5—2.5 uw, encased in thin hyaline gelatinous sheath. 

On Phlox Douglasiti Hook. WBC 10185, on moist flat at Horse 
Camp, Mt. Shasta, 8000 ft. Possibly this fungus is associated 
with Macrophoma cylindrospora previously reported from the 
same colony of host plants but not found in 1938 when this 
collection was made. 


Phyllosticta Fritillariae Bonar & W. B. Cooke, sp. nov. 

Pycnidiis dense gregariis, nigris, contextu laxiuscule cellulose, 90-125 uw in 
diam., sporulis bacillaribus, 1.5—-1.9 & 2.3-2.5 yu; ostiolo obscuro. 

Pycnidia thick-walled, densely gregarious, black, covering 
entire plant and blackening it on both sides of leaves as well as 
on stems and petioles; tissues of plant filled with brown hyphae 
with cells 10-20 X 3.5-44u; cells of outer layers of pycnidia 
obovate to ovate, 6-8 X 44; pycnidia 90-125 yu in diam.; spores 
bacillar, 1.5—-1.9 K 2.3-2.5 yw; ostiole present but indistinct. 

On Fritillaria atropurpurea Nutt. WBC 15583, Wagon Camp, 
Mt. Shasta, 5700 ft. Two plants in a large colony of the host 
were infected. Infection resulted in dwarfing of the infected 
plants. In early stages the fungus appears as pale brown spots 
on straw colored leaves. No spores are associated with this 
phase. 

There appear to be no described species of Phyllosticta on 
Fritillaria. Our fungus shows characters close to those of P. 
hispida Ellis & Dearness on Smilax in Eastern Canada. The 
symptoms of the latter fungus on parts of Smilax leaves would 
apply to those on our whole plant. Because of the nature of the 
present species concept in the form genus Phyllosticta it seems 
best, because of the geographic and host discontinuity of these 
two fungi, to retain them as separate species until further studies 
prove otherwise. 


PHYLLOSTICTA MONARDELLAE W. B. Cooke in Mycobiota of 
North America 70. 


Spots without definite margins, finally covering the entire leaf; 
leaf becoming brown; pycnidia black-punctate, separate, rarely 
2-3 together, not confluent, spherical, not flattened by mutual 
pressure, hypophyllous, black, 60-1204 in diameter; spores 
hyaline, rod-shaped, 1-1.5 K 4-5 u. 
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On Monardella odoratissima Benth. WBC 13404, near Wagon 
Camp, Mt. Shasta, 6000 ft. There appear to be no hitherto 
reported species of Phyllosticta growing on species of Monardella. 


Phyllosticta nigrescens Bonar & W. B. Cooke, sp. nov. 


Maculis ochraceis, margine olivaceis, extendentibus ad omne folium, denique 
nigrescentibus; pycnidiis sparsis, punctiformibus, epiphyllis, membranaceis, 
100-130 «4 diam. ; ostiolo poroso; sporulis hyalinis, bacilliformibus, 5—6 X 1.5-2 yu. 


Spots light tan, with olivaceous margin, spreading from tip 
or margin to involve entire leaf, finally becoming black; pycnidia 
scattered, single, epiphyllous, not visible below; thin-walled, 100- 
130 u in diam.; ostiole poroid or slightly papillate; spores 1-celled, 
hyaline, bacilliform, 5-6 & 1.5-2 yu. 

On Viola purpurea Kellogg. WBC 13403, above Wagon Camp, 
Mt. Shasta, 6000 ft. On Viola Sheltonii Torr., collected by 
J. P. Tracy on Grouse Mountain, Humbolt Co., Calif. 


Septoria shastensis Bonar & W. B. Cooke, sp. nov. 


Maculis ochraceis, demum bruneis et extendentibus ad omne folium, 
pycnidiis sparsis, globosis, membranaceis, 100-150 yu, ostiolo epiphyllo; sporulis 
saepe paulum curvatis, plerumque sinuatis, 1—3-septatis, subhyalinis ad dilute 
brunneis, 20-38 X 2.8-3.8 u. 


Pycnidia evenly scattered in leaf; leaf finally turns brown from 
tip or margin to involve entire leaf; pycnidia globoid, 100—150 u, 
wall distinct all around but membranous, showing on both sur- 
faces but openings epiphyllous; spores usually somewhat curved, 
mostly sinuous, 1—3-septate, dilute brown or subhyaline, 20-38 X 
2.8—-3.8 4; spore tips blunt rather than acicular. 

On Aster shastensis Gray. WBC 15601, in chaparral along the 
Memorial Highway, Mt. Shasta, 4500 ft. 

Several species of Septoria have been recorded on Aster spp. 
Of these Septoria tharpiana Trott. (S. angularis Tharp) appeared 
to be most closely related. However, on examination of type 
material of this species, kindly loaned by J. A. Stevenson, Myco- 
logical Collections, Bureau of Plant Industry, S. tharpiana was 
found to be quite different from the Mount Shasta material. 
S. tharpiana has longer, more slender spores and pycnidia in 
definite angular spots. S. astericola Ellis & Ev. has rounded or 
ovate rather than angular spots, while S. atropurpurea Peck has 
definitely purple spots. Again in these species the spores are 
different. 
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“OLLULA PEziIzomwEA Lév. Ann. Sci. Nat. IV 20: 299. 1863. 
(Stroscyphellina Arundinacede Petrak, Ann. Myc. 21: 255. 
1923.) 


Fruiting bodies 2—6, reddish flesh-colored, crowded erumpent 
in old leaf scars; shape irregular from crowded position or flat- 
tened globoid, up to 1 mm. in diameter; with a wide opening at 
top; fruiting bodies separate, not on a stroma common to clusters; 
conidiophores crowded around the walls of the fruiting body, 
branched, hyaline; conidia 3—5 X 1-—1.5 u, hyaline, 1-celled. 

On a twig of Abtes magnifica var. shastensis Lemmon. WBC 
15726. Near Horse Camp, Mt. Shasta, 8000 ft. 

The material agrees with the descriptions of this species except 
that it is erumpent rather than superficial and that each fruiting 
body has its own pseudoparenchymatic stromatic base rather 
than such a base being common to several fruiting bodies. 


RAMULARIA OBDUCENS Thuem. 


Material referred to this species was collected on a colony of 
Pedicularis densiflora Benth. (WBC 15502, June 1941). The 
colony of the host which was growing along a roadside on the 
outskirts of Mount Shasta City, formerly Sisson, was heavily 
infected. The only previous report of a species of Ramularia 
parasitizing a species of Pedicularis in the United States was 
that of a collection made in 1925 at approximately the same 
location—Sisson, California. 

Material of these species is deposited in the herbarium of the 
University of California as well as that of the junior author (at 
the University of Cincinnati). In addition duplicates of some 
of these species are at the New York Botanical Garden, the 
Mycological Collections of the Bureau of Plant Industry and the 
Farlow Herbarium. The junior author wishes to take this 
opportunity to thank the senior author for the use of laboratory 
facilities at the Herbarium of the University of California; he 
also wishes to thank John Thomas Howell for assistance with 
preparation of the latin diagnoses. 


Botany DEPARTMENT, 
UNIVERSITY OF CALIFORNIA 














REVISIONARY STUDIES IN THE TROPICAL 
AMERICAN RUSTS OF PANICUM, 
' PASPALUM AND SETARIA' 


GeEorGE B. CuMMINS 


(wITH 24 FIGURES) 


This paper presents the results of a taxonomic study of 14 
species of the Uredinales parasitic upon hosts belonging to the 
genera Panicum, Paspalum, and Setaria. The rusts occur in 
the tropical and subtropical regions of North and South America. 
No attempt is made to account individually for the necessary 
changes in identification. In the case of exsiccati, however, the 
name of the set, and the number and name under which the rust 
was issued are given following the collector’s name and number. 
Descriptions are given, together with synonymy. Where ade- 
quate material made it possible, photomicrographs of the telio- 
spores of type specimens provide the illustrations. 

Perhaps no group of rusts has been more confusing than that 
on grasses of the tribe Paniceae. This has been due to the 
scarcity of telia or to a failure to recognize their presence, and 
to the frequent comingling of more than one species in a single 
collection. Failure to recognize the presence of telia occurred in 
species whose telia are small and covered by the epidermis, as 
in Puccinia dolosa, P. circumdata, P. catervaria, Uromyces lepto- 
dermus and U. Puttemansti. Comingling of more than one spe- 
cies was primarily responsible for the confusion of Angiopsora 
compressa and P. dolosa with P. substriata, P. Puttemansti with 
P. levis, and led to the conception that P. paspalicola (P. tubulosa) 
was a species characterized by variable uredia. The variability 
in paraphyses and in the size and pigmentation of the uredio- 
spores, described for P. tubulosa (6), resulted from an attempt to 
include several species under a single name. Thus, the incurved, 
thick-walled paraphyses and nearly colorless urediospores be- 

1 Journal Paper Number 36, of the Purdue University Agricultural Experi- 
ment Station. Contribution from the Department of Botany. 
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longed to A. compressa, the hyphoid paraphyses belonged mainly 
to P. dolosa, and the telia belonged to P. substriata. 

The rusts discussed in this paper are divisible into two groups. 
In the first the telia are small, inconspicuous and remain covered 
by the epidermis. In the second group the telia early rupture 
the epidermis and produce pulvinate and usually conspicuous 
sori. The aecial stage is known only for P. substriata. 


SPECIES WITH INDEFINITELY COVERED TELIA 
UROMYCES LEPTODERMUS Sydow, Ann. Myc. 4: 430. 1906. 

(FIGs. 7, 8.) 

(Uredo Panici P. Henn. Hedwigia 43: 165. 1904; Puccinia 
(?) panicicola Arth. Bull. Torrey Club 34: 586. 1908; 
Uredo Eriochloae Speg. Anal. Mus. Nac. Buenos Aires 19: 
319. 1909; Uredo eriochloana Sacc. & Trott. Syll. Fung. 
21: 810. 1912; Nigredo leptoderma Arth. N. Am. Flora 7: 
224. 1912; Uredo Panici-maximi Rangel, Arch. Mus. Nac. 
Rio de Janeiro 18: 160. 1916.) 


Aecial stage unknown. Uredia amphigenous, elliptic or oval, 
0.2-0.5 mm. long, cinnamon-brown, the epidermis opening widely 
by longitudinal rupture; urediospores broadly obovoid or broadly 
ellipsoid, (20—)23—27 * (25—)27-33(-35) u; wall 1.5—24y thick, 
cinnamon-brown, closely and rather finely echinulate; pores 3, 
equatorial. Telia amphigenous, scattered, oval or oblong, 0.2— 
0.4 mm. long, blackish, remaining covered by the epidermis; 
teliospores variable due to pressure in the compact, covered sori, 
angularly globoid or obovoid, 16-21 XK 19-27 u; wall light chest- 
nut- or golden-brown, uniformly 1—1.5 w thick, smooth; pedicel 
colorless, usually shorter than spore, rather fragile. 

MATERIAL EXAMINED: Eriochloa annulata Kunth: ARGENTINA: 
Spegazzini (type of Uredo Eriochloae Speg.). E. Lemmoni Vasey 
& Scribn.; Mexico: Holway 3199. E. polystachya H.B.K.; 
VENEZUELA: Kern & Toro. E. punctata Ham.; TRINIDAD: 
Seaver 3193. E. subglabra (Nash) Hitchce.; PUERTO Rico: Earle 
359; Seaver & Chardon 1306; Stevens 7605; Stevenson 3938; 
Whetzel, Kern & Toro 2125, 2205, 2206, 2353; Whetzel & Olive 
398, 399, 400, 401, 402, 403, 404. Panicum barbinode Trin.; 
CusBa: Baker (Barth. Fungi Columb. 2671) (type of Puccinia 
panicicola Arth.); Britton & Wilson 14715, 15357; Earle 820; 
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Holway; Horne; Johnston 425; EL SALVADOR: Standley 19677; 
GUATEMALA: Holway 12; Kellerman 5364; Mexico: Holway 
3045 (Barth. N. Am. Ured. 857); PANAMA: Bethel; PERu: Hol- 
way 790; Rose 18723; PUERTO Rico: Hioram 360; Kern & Toro 
37, 44; Stevens 350, 350 bis, 447, 480, 4560, 7122, 7168, 7199; 
St. Crorx: Seaver 880; U. S. A.: Arthur; Bessey 65. P. maxi- 
mum Jacq.; BRAzIL: Holway 1012 (Reliq. Holw. 101 as P. tubu- 
losa), 1033 (Reliq. Holw. 103 as P. levis); Rangel 749 (type of 
Uredo Panici-maximi. Rangel); GUATEMALA: Standley 64716. 
P. purpurascens Raddi; U. S. A.: Clover 1511. P. texanum 
Buckl.; U. S. A.: Shear. Setaria geniculata (Lam.) Beauv.; 
CusBa: Britton & Wilson 15439; Jennings 154; Johnston 483, 
558, 762; Shafer 11795; JAMaIcA: Britton 1659; PANAMA: Bethel; 
Carleton 23; PUERTO Rico: Whetzel, Kern and Toro 2351, 2352; 
Whetzel & Olive 438; Stevens 9182; U. S. A.: Hitchcock 512. 
S. verticillata (L.) Beauv.; BERMUDA: Brown & Britton 116, 302; 
VENEZUELA: Toro 38. 

In a recent paper Thurston (18) pointed out the differences 
between U. leptodermus and U. costaricensis Syd. He concluded 
that U. costaricensis should be maintained as a species and that 
it is restricted to Lastacis, while U. leptodermus occurs on Pant- 
cum. He cited two North American collections, both on P. 
barbinode and both with telia. 

In the present study telia and teliospores which agree with 
those of U. leptodermus were found on Eriochloa subglabra from 
Puerto Rico (Earle 359, Whetzel & Olive 401), on Panicum bar- 
binode from Cuba (Baker 7113, Horne s.n., Johnston 425), El 
Salvador (Standley 19677), Guatemala (Holway 12, Kellerman 
5364) and Mexico (Holway 3045), on P. purpurascens from Texas 
(Clover 1511), on a tall grass from the Dominican Republic 
(Chardon 1137) and on Setaria geniculata from Cuba (Shafer 
11795). The specimens on Sefaria and Eriochloa were found 
under P. substriata and were so published in the North American 
Flora. Arthur first (3) cited Eriochloa as a host under P. sub- 
striata in 1917 and later (5,6) placed the concerned rust names 
in the synonymy of the species. 

Only one collection on Setaria was seen with telia and, since 
there is some variation in the uredial collections, some of the 
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Fic. 1, free-hand section of a telium of Uromyces sepultus Mains (= U. 
Puttemansii Rangel) on Setaria tenax (from type); 2, teliospores of U. sepultus 
(from type); 3, free-hand section of a telium of Uromyces niteroyensis Rangel. 
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specimens may belong elsewhere. The urediospores of Uromyces 
Setariae-italicae (Diet.) Yosh., for example, are generally similar 
to those of U. leptodermus but no teliospores with the wall 
thickness of that species have been found in America. Arthur 
(6, p. 746) placed U. Setariae-italicae in the synonymy of U. 
leptodermus. The uredia of U. niteroyensis (= U. Puttemansit) 
which Arthur (/.c.) also placed under U. leptodermus are longer 
covered by the epidermis and the urediospores are larger than 
in U. leptodermus, in addition to the apically thickened wall of 
the teliospores of the former. In Puccinia catervaria the uredio- 
spores are smaller and have four pores, while in P. Chaetochloae 
the spores are larger and remain more persistently covered by 
the epidermis. Although Uredo Panici-maximi is given as a 
synonym, as was done by Arthur (/.c.), it is somewhat doubtful 
whether this is corréct. In spite of the characters pointed out 
above, it will remain difficult to identify uredial collections and 
it is probable that the last word remains to be said concerning 
the morphological limits of U. leptodermus. 

No aecial stage has been demonstrated for U. leptodermus and 
the only clue to a possible alternate stage is provided by Kern 
(10) who writes: ‘Field evidence indicated a possible connection 
between the rust on Eriochloa polystachya and the Aecidium 
Serjanae (Kern & Toro 1751).”’ 


Uromyces PUTTEMANSII Rangel, Arch. Mus. Nac. Rio de Ja- 
neiro 18: 159. 1916. (FIGs. 1-3.) 
(Uromyces niteroyensis Rangel, Arch. Mus. Nac. Rio de Ja- 
neiro 18: 160. 1916; Uromyces sepultus Mains, Carnegie 
Inst. Washington Publ. 461: 99. 1935.) 


Aecial stage unknown. Uredia amphigenous or mainly hypo- 
phyllous, scattered, elliptic, 0.2-0.6 mm. long, cinnamon-brown, 
the epidermis opening by a longitudinal slit or circumcisally, the 
epidermal cap then semi-persistent; paraphyses mainly peripheral 


(= U. Puttemansti) on Setaria sp. (from type); 4, teliospores of Puccinia 
substriata Ellis & Barth. on Paspalum paniculatum (from Holway 1679); this 
collection was closely associated in the field with Aecidium tubulosum; §, 
free-hand section of a telium of P. substriata on Paspalum setaceum (from type); 
6, teliospores of Puccinia Pilgeriana P. Henn. (= P. substriata) on Paspalum 
sp. (from type). X 700. 
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Fic. 7, teliospores of Uromyces leptodermus Syd. on Panicum barbinode (from 
Kellerman 5364); 8, teliospores of U. leptodermus Syd. on Eriochloa subglabra 
(from Whetzel & Olive 401); 9, amphispores (?) of Puccinia substriata ? on 
Paspalum trachycauleon (from Tamayo 3767); 10, teliospores of Puccinia 
araguata Kern on Paspalum microstachyum (from type); 11, teliospores of 
Puccinia Huberi P. Henn. on Panicum trichoides (from Whetzel & Olive 414); 
12, free-hand section of a telium of Puccinia dolosa Arth. & Fromme on 
Paspalum tenellum (from type); 13, teliospores of Puccinia circumdata Mains 
on Panicum fasciculatum (from type). X 700. 
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and clavate, yellowish, thin-walled, inconspicuous; urediospores 
obovoid or ellipsoid}. 20-27 K (26—)29-38(—42) u; wall 1.5-24 
thick, cinnamon- or dark cinnamon-brown, prominently echinu- 
late; pores 3, perhaps rarely 2 or 4, equatorial. Telia mainly 
hypophyllous, loosely’ grouped or scattered, oblong or linear, 
0.2-2.0 mm. long, blackish brown, remaining covered by the 
epidermis; teliospores’ variable due to pressure in the compact, 
covered sori, mostlytobovoid, commonly angularly so, 14-20 X 
(19—)22-—27(—30) u; wall chestnut-brown, 0.5—1 yw thick at sides, 
thickened at apex to 1!5—2.5 u, smooth; pedicel persistent, usually 
shorter than spore, pale yellowish or golden. 


MATERIAL EXAMINED: Setaria caespitosa Hack. & Arech.: 
UrucGuay: Holway 2016. S. leiantha Hack.; ARGENTINA: Hol- 
way 2035. S. paniculifera (Steud.) Fourn. (Chaetochloa sulcata 
Hitchc.); PANAMA: Carleton 16; Johnston. S. poiretiana (Schult.) 
Kunth; Brazi_t: Hdlway 1720. S. rariflora Mikan.; BRaAzIL: 
Holway 1090. S. setosa (Sw.) Beauv.; CuBA: Rugel 880. S. 
tenax (Rich.) Desv. (S. onurus Griseb.); BRAzIL: Holway 1013, 
1474 (Reliq. Holw. 102, 119 as U. leptodermus); BritisH Hon- 
pURAS: Mains 4029; CuBA: Britton & Wilson 29; Johnston 301; 
Shafer 3020; Taylor 232; Jamaica: Harris 12167; MExIco: 
Swallen 2440 (type of U. sepultus Mains). S. sp.; BRaziL: 
Rangel 1172 (type of U. niteroyensis Rangel). 

Holway’s South American collections in the above list were 
reported by Arthur (5) as U. leptodermus, under which he cited 
U. niteroyensis asa synonym. He discussed U. Puttemansii and 
U. Panici-sanguinalis in connection with U. leptodermus but 
reached no conclusion concerning their identity. Mains (l.c.) 
pointed out Arthur’s error, with regard to Reliquiae Holwayanae 
nos. 102 and 119, when he published U. sepultus. The North 
American collections were separated from Puccinia substriata. 
In the 18 specimens studied telia were found on 11, including the 
type of U. niteroyensis. There appear to be no constant or sub- 
stantial differences in the morphology of the various collections. 

Uromyces Puttemansii is believed to be the correct name al- 
though this belief is based upon Rangel’s description and figures 
(l.c., pl. 5, figs. 6-10) and not upon an examination of the type, 
which was not available. Rangel did not designate the type 
specimen and cited as hosts Setaria asperifolia and Panicum 
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Fic. 14, teliospores of Puccinia Puttemansii P. Henn. on Panicum sp. (from 
type); 15, free-hand section of a telium of Puccinia Chaetochloae Arth. on 
Setaria macrosperma (from type); 16, teliospores of P. Chaetochloae on Paspalum 
floridanum (from Bartholomew 7608); 17, free-hand section of a telium of 
Puccinia catervaria Cumm. on Setaria geniculata (from type); 18, teliospores of 
P. catervaria (from type). X 700. 
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melinis, in that order. The numbers of these collections are 
1211 and 1212, given in that order and both from Paqueta, 
Rio de Janeiro, June 1914. One would assume that no. 1/211 
would apply to the Setaria but there is a specimen (no. 12/1), in 
the Arthur Herbarium, sent by Rangel, which is labelled Panicum 
melinis. The specimen on Sefaria is presumably no. 1212, there- 
fore. This is confusing enough but Hitchcock believed the host 
of no. 1211 to be Digitaria sanguinalis (see Arthur, 5) and Arthur 
decided, with justification, that the rust was identical with the 
type of U. Panici-sanguinalis. Furthermore, the urediospores 
do not agree with those figured by Rangel as from Panicum 
melinis. No telia are present. Perhaps a mixture of hosts is 
the correct explanation for this confusing situation. 

Under his description of U. niteroyensis Rangel (l.c.) notes 
‘‘A U. Puttemansii praecique uredosporis diversa’’ and his illus- 
trations show teliospores and paraphyses like those figured for 
P. Puttemansii and one smaller urediospore. The figure of the 
urediospore appears to be an end view. His measurements for 
the urediospores of U. niteroyensis (20-26 X 24-28 u) are smaller 
than he gives for U. Puttemansii (24-28 XK 24-40y4). Dr. Thur- 
ston examined our type specimen in 1932 and his notes give the 
urediospores as 19-23 X 24-27 uw, the measurements based upon 
four spores. I did not see urediospores in sections of the telia 
nor uredia on the rather fragmentary specimen. 

Because of the apparent identity of the specimens examined 
with the figures published by Rangel I believe adoption of the 
name U. Puttemansii is justified. 

U. Puttemansui differs from U. leptodermus in having telio- 
spores with persistent pedicels, an apical wall noticeably thick- 
ened and larger urediospores. The large urediospores also sepa- 
rate it from P. catervaria but make confusion with P. Chaetochloae 
possible, except when telia are present. The uredia of P. Chaeto- 
chloae are longer covered, however, the ruptured epidermis is 
more conspicuously persistent as a cap, and the urediospores 


tend to be more angular. 





—— ——— 
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PuccInIA CHAETOCHLOAE Arth., Bull. Torrey Club 34: 585. 
1907. (FIGs. 15, 16.) 

(Uredo Chaetochloae Arth. Bull. Torrey Club 33: 518. 1906; 
Puccinia Maublancit Rangel, Arch. Mus. Nac. Rio de 
Janeiro 18: 159. 1916; Dicaeoma Chaetochloae Arth. & 
Fromme, N. Am. Flora 7: 288. 1920.) ' 


Aecial stage unknown. Uredia amphigenous, scattered, oval 
or linear 0.5—2.0 mm. long, cinnamon-brown, the epidermis open- 
ing by a longitudinal slit or by circumcisal rupture, the epidermal 
cap then long persistent; paraphyses thin-walled, hyaline or 
yellowish, cylindric, inconspicuous; urediospores broadly ellip- 
soid, ellipsoid or oblong, commonly angular, variable in size, 
(19—)22~—27(-30)  (26—)30—38(—43) uw; wall cinnamon-brown, 2 u 
thick, rather sparsely and strongly echinulate; pores 3 or 4, 
equatorial. Telia amphigenous, oblong or linear, 0.5-1.0 mm. 
long, blackish brown, remaining covered by the epidermis; telio- 
spores irregular due to pressure in the compact, covered sorus, 
clavate, oblong or ellipsoid, rounded or somewhat obtuse above, 
usually narrowed below, slightly constricted at septum, (18-)20- 
26 X (29—)32-40(45) u; wall chestnut-brown, 1.5 wu thick at sides, 
thickened at apex to 2-4yu, smooth; pedicel, sometimes later- 
ally placed, persistent, yellowish or golden-brown. Mesospores 
occasional. 

MATERIAL EXAMINED: Paspalum arundinaceum Poir.: DOMINI- 
CAN ReEpuBLic: Ekman (Ciferri, Mycofl. Doming. Exs. 105). 
P. densum Poir.; BRaziL: Rangel 1162 (type of P. Maublancti 
Rangel). P. floridanum Michx.; U.S. A.: Bartholomew (Barth., 
N. Am. Ured. 2776 as P. substriata); Lewis & Tharp; Long 2745, 
2821. P. glabrum Poir.; PUERTO Rico: Stevens 1732. P. mille- 
grana Schrad.; Puerto Rico: Whetzel, Kern & Toro 2331; 
Whetzel & Olive 439. P. secans Hitchc. & Chase; PUERTO RIco: 
Holway 20. Setaria geniculata Beauv.; VENEZUELA: Chardon, 
Toro & Alamo 163. S. macrosperma (Schribn. & Merr.) Schum. ; 
U. S. A.: Bessey 41, 59; Holway (type). 

Because of a paucity of telia it has been difficult to reach a 
decision concerning the morphological limitations, the hosts and 
the distribution of this species. Telia are present on Sefaria 
macrosperma in three Florida specimens, including the type, on 
P. densum in the type of Puccinia Maublancii from Brazil and 
on P. floridanum from Oklahoma. The Oklahoma specimen was 











CuMMINS: TROPICAL AMERICAN Rusts 679 


issued as no. 2776 in Bartholomew, North American Uredinales 
‘as Puccinia substriata. In these specimens the telia are long 
covered, the spores are variable and angular, and their walls are 
rather brittle and easily crushed. The uredia also are tardily 
dehiscent, with the elevated epidermis usually conspicuous. 
While the species is probably less closely related to P. substriata 
than to P. dolosa, P. circumdata, and P. catervaria it is more apt 
to be confused with P. substriata, and Uromyces Puttemansii in 
the absence of telia, because of the large urediospores. 

Microscopically and macroscopically the telia of P. Chaeto- 
chloae are similar to those of P. circumdata, P. dolosa, and P. 
catervaria. In size the teliospores are close to those of P. dolosa 
but larger than those of P. catervaria and P. circumdata. The 
urediospores, however, are larger, especially longer, have thicker 
walls, and approach-those of P. substriata. It has been difficult 
with uredial collections to decide whether specimens should be 
referred to P. Chaetochloae or to P. substriata. It seems to be 
rather constantly true, however, that the urediospores of P. 
Chaetochloae are angularly ellipsoid or oblong-ellipsoid while 
those of P. substriata are broadly ellipsoid or obovoid and not 
angular. The pores in P. substriata tend to be slightly below the 
equator, which is not the case in P. Chaetochloae, and are usually 
four, less commonly three or five, in number. 


Puccinia catervaria Cummins, sp. nov. (FIGs. 17, 18). 


Urediis amphigenis, sparsis, paraphysibus periphericis dilute brunneis 
inconspicuis; urediosporae late ellipsoideae vel obovoideae, 19-24 X 24-29 yu; 
membrana cinnamomeo-brunnea 1.5—2 uw cr., moderate echinulata; poris germ. 
4, aequatorialibus. Teliis plerumque epiphyllis, sparsis, atrobrunneis, diutius 
tectis; teliosporae variabiles angulariter ellipsoideae, oblongo-ellipsoideae vel 
clavatae, (18—)20-23 K 26-33 u; membrana 1-—1.5 uw cr., ad apicem 2-3.5 u cr., 
castaneo-brunnea, levi; pedicello sporam breviore, brunneolo, persistenti. 


On Setaria geniculata in Bolivia. 


Aecial stage unknown. Uredia amphigenous, scattered, ellip- 
tic, 0.2-0.7 mm. long, cinnamon-brown, with peripheral cylindric 
or clavate, thin-walled, pale brownish and rather inconspicuous 
paraphyses, the epidermis opening widely by longitudinal rup- 
ture; urediospores broadly ellipsoid or obovoid, 19-24 K 24-29 u; 
wall cinnamon-brown, moderately echinulate, 1.5—-2y thick; 
pores 4, equatorial. Telia mainly epiphyllous, scattered, minute, 
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oblong, 0.1—0.3 mm. long, blackish brown, remaining covered by 
the epidermis; teliospores variable and usually angular due <o 
pressure in the compact, covered sori, ellipsoid, oblong-ellipsoid 
or clavate, more or less rounded at each end, constricted at the 
septum, (18—)20—-23 X 26-334; wall chestnut-brown, 1-1.5 4 
thick at sides, thickened apically to 2—3.5 u, smooth; pedicel, fre- 
quently lateral, shorter than the spore, brownish, persistent. 


MATERIAL EXAMINED: Setaria geniculata (Lam.) Beauv.: Bo- 
Livia: Cochabamba, Feb. 28, 1920, Holway 348 (type) (Reliq. 
Holw. 53 as Puccinia levis). 

This rust was included by Arthur (5) under Puccinia levis, a 
species with which it has no characters in common. The pres- 
ence of telia was not recognized. 

Morphologically, P. catervaria is related, perhaps too closely, 
to P. circumdata which appears, however, to be restricted to 
Panicum fasciculatum. In addition to the apparent host restric- 
tion, P. catervaria has urediospores with four pores and the spores 
lack the triangular shape of those of P. circumdata. It seems 
best, without knowledge of the aecial stages, to maintain P. cir- 
cumdata and P. catervaria as separate species. 


PUCCINIA CIRCUMDATA Mains, Carnegie Inst. Washington Publ. 
461:101. 1935. (FIG. 13.) 


Aecial stage unknown. Uredia amphigenous, scattered, ellip- 
tic or oblong-linear, 0.3-0.8 mm. long, cinnamon-brown, the 
epidermis ruptured by a longitudinal slit; hyaline or brownish, 
clavate or cylindric, thin-walled paraphyses present but not con- 
spicuous; urediospores ellipsoid or obovoid, triangular in end 
view, 19-24 K 23-32 u; wall 1—1.5 yu, light cinnamon- or golden- 
brown, finely echinulate; pores 3, equatorial, in the angles. Telia 
amphigenous, oval or oblong, 0.2—0.4 mm. long, blackish brown, 
remaining covered by the epidermis; teliospores irregular due to 
pressure in the compact, covered sori, oblong, oblong-ellipsoid, 
oblong-clavate or ellipsoid, usually angular, slightly constricted 
at septum, 17—24(—26) XK 26-33(—36) uw; wall brittle and easily 
crushed, 1-1.5y thick at sides, slightly thickened at apex to 
2-3 uw, chestnut-brown, smooth; pedicel about one-half length of 
spore or less, hyaline, sometimes laterally attached. _Mesospores 
few or, in some collections, abundant. 


MATERIAL EXAMINED: Panicum fasciculatum Sw.: CUBA: 
Johnston 641; Mexico: Swallen 2389, 2592 (type); PANAMA: 
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Carleton 129; Johnston 2562; Killip 4148; PUERTO Rico: Seaver 
& Chardon 2057; Stevens 7816; Whetzel & Olive 445. 

Although first described by Mains this species was previously 
reported under other names. Arthur reported it in 1916 (2), 
1917 (3) and 1918 (8) as P. Huberi. The records were reported 
similarly in 1920 by Arthur and Fromme (6, p. 287). In 1926 
Arthur (6, p. 774) reduced P. Huberi to synonymy under P. levis. 
All collections were on P. fasciculatum. Mains (l.c.) reported 
Paspalum yucatanum as a host but I consider it to be P. dolosa. 

No other rust on Panicum can well be confused with P. circum- 
data. fF. catervaria is closely related but it parasitizes Setaria 
and has urediospores with four pores. P. dolosa, on Paspalum, 
has similar telia and similarly delicate and brittle, but larger 
teliospores. The urediospores also are triangular in end-view 
and have three pores"but are smaller. Mains (/.c.) enumerated 
the differences between P. circumdata and P. Chaetochloae. 


PuccINIA DOLOSA Arth. & Fromme, Torreya 15: 262. 1915. 
(FIG. 12.) 


Aecial stage unknown. Uredia amphigenous or often mainly 
epiphyllous, evenly scattered, elliptic, 0.2-0.4 mm. long, pale 
cinnamon-brown, the epidermis rupturing by a longitudinal slit; 
paraphyses mainly peripheral, hyphoid or cylindric, hyaline or 
pale yellowish, inconspicuous; urediospores usually obovoid, tri- 
angular in end view, 16—20(—24) X 19—25(—29) uw; wall 1-1.54 
thick, light cinnamon- or golden-brown, finely echinulate; pores 
3, equatorial, in the angles. Telia amphigenous or mainly epi- 
phyllous, scattered, oval or elliptic, 0.1-0.5 mm. long, blackish 
brown, remaining covered by. the epidermis; teliospores variable 
due to pressure in the compact, covered sori, oblong, oblong- 
clavate or clavate, usually angular, broadly rounded or obtuse 
above, usually narrowed below, slightly constricted at septum, 
17—23(—26) K 28-40(—45) uw; wall brittle and easily crushed, 
1-1.5y thick at sides, thickened to 2-4y at apex, chestnut- 
brown, smooth; pedicel one-half as long as spore or less, yellowish 
or hyaline, sometimes laterally placed. _Mesospores rare. 


MATERIAL EXAMINED: Paspalum mandiocanum Trin.: BRAZIL: 
Holway 1675. P. multiflorum Doell.; BraziL: Holway 1478, 
1642. P. paniculatum L.; BRraziL: Holway 1464, 1469 (Reliq. 
Holw. 116, 117 as P. substriata), 1597, 1612 (Reliq. Holw. 131 
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as P. substriata), 1650, 1664, 1731, 1773, 1781, 1793; VENEZUELA: 
Barrus & Miiller 3629; Chardon 1120; Miiller 2028, 2084; Costa 
Rica: Stevens 425; Mexico: Hitchcock 6874; Holway 3514; 
PANAMA: Carleton 232; PuERTO Rico: Thomas; Whetzel & 
Olive 391, 392. P. plicatulum Michx.; BraziL: Holway 1321 
(Reliq. Holw. 114 as P. substriata), 1504, 1647, 1659 (Reliq. 
Holw. 136 as P. tubulosa); PUERTO Rico: Whetzel, Kern & Toro 
2333. P. Regnelli Mez.; BRAzIL: Holway 1554 (Relig. Holw. 124 
as P. substriata), 1602, 1643 (Reliq. Holw. 126, 133 as P. sub- 
striata), 1651, 1662, 1685 (Relig. Holw. 139 as P. substriata), 
1696. P. tenellum Willd.; Mexico: Holway (type) (Syd. Ured. 
1986), 3065. P. Usteri Hack.; Brazit: Holway 1553 (Reliq. 
Holw. 123 as P. tubulosa). P. virgatum L.; BraztL: Holway 1628 
(Reliq. Holw. 132 as P. substriata); CuBa: Johnston 307. P. sp.; 
BraziL: Holway 1280 (Reliq. Holw. 112 as P. substriata), 1697; 
GUATEMALA: Johnston 1696. 

P. dolosa was published in 1915 by Arthur and Fromme (l.c.) 
but reduced to synonymy under P. Huberi in 1920 (6, p. 287). 
In 1925, Arthur (5) reduced P. Hubert to synonymy under 
P. levis and removed P. dolosa to the synonymy of P. sub- 
striata. Other than in these records P. dolosa seems to have 
been neglected. 

The long-covered, small telia serve to separate P. dolosa from 
P. Huberi, P. Puttemansii, P. substriata, P. araguata, and P. levis. 
The telia can be easily overlooked but were found in two-thirds 
of the specimens. Failure to recognize the telia has probably 
been due in part to their subepidermal position and small size 
and in part to the brittle nature of the walls of the teliospores. 
In mounts made by scraping or crushing the teliospores are apt 
to be fragmented beyond recognition. 

The character of brittleness is possessed in a like degree by the 
teliospores of P. circumdata and P. catervaria and to a lesser 
degree by those of P. Chaetochloae. PP. dolosa is separable from 
P. Chaetochloae because of the small, thin-walled urediospores 
and from P. catervaria because of smaller, 3-pored urediospores 
and larger teliospores. The urediospores of P. circumdata like- 
wise are angular and have three pores but are larger, while the 


teliospores are smaller. 
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SPECIES WITH EARLY-EXPOSED, PULVINATE TELIA 


PUCCINIA SUBSTRIATA Ellis & Barth. Erythea 5: 47. 1897. 
(FIGS. 4-6.) 

(Dicaeoma substriatum Arth., Résult. Sci. Congr. Bot. Vienne 
344. 1916; Puccinia Pilgeriana P. Henn. Bot. Jahrb. 40: 
226. 1908; Uredo cubangoensis Rangel, Arch. Mus. Nac. 
Rio de Janeiro 18: 160. 1916; Puccinia tubulosa Arth. 
Am. Jour. Bot. 5: 464. 1918, in part; Dicaeoma tubulosum 
Arth. & Fromme, N. Am. Flora 7: 288. 1920, in part.) 


AECIAL STAGE: Aectdium tubulosum Pat. & Gaill.; cultures 
made by Thomas (17). Uredia amphigenous or mainly hypo- 
phyllous, scattered, elliptic, 0.3-0.8 mm. long, cinnamon-brown, 
the epidermis opening broadly by longitudinal or irregular rup- 
ture; urediospores broadly ellipsoid or obovoid, (20—)23-30 X 
(25—)28-36 un; wall clnnamon-brown, 1.5—2 » thick with a tend- 
ency to be slightly thicker above, moderately echinulate; pores 
usually 4, less commonly 3 and rarely 5, equatorial or slightly 
below. Telia amphigenous or mainly hypophyllous, scattered, 
early naked, pulvinate, chestnut-brown or blackish brown, round, 
oval or oblong, 0.3—0.8 mm. long; teliospores oblong-ellipsoid or 
clavate, rounded or somewhat obtuse above, narrowed below, 
slightly constricted at septum, 19—26(—29) K (29-)33-50 uy; wall 
chestnut-brown or frequently golden-brown in tropical collec- 
tions, 1.5—2 uw thick at sides, 3—7 u at apex, smooth; pedicel about 
one-half as long as spore, hyaline or yellowish, persistent. Meso- 
spores and 3-celled spores rarely present. 


MATERIAL EXAMINED: Paspalum affine Steud.: GUATEMALA: 
Standley 63781. P. Bushii Nash; U. S. A.: Learn. P. ciliati- 
folium Michx.; U. S. A.: Arthur; Holway; Lewis & Tharp. 
P. conjugatum Berg.; PUERTO Rico: Stevens 9237. P. Curtisi- 
anum Steud.; U. S. A.: Hitchcock 500. P. denticulatum Trin.; 
U. S. A.: Arthur & Fromme 6308. P. distichophyllum H.B.K.; 
BRAZIL: Holway 1640, 1672. P. distichum L.; PEru: Holway 
781 (Reliq. Holw. 94). P. Hankeanum Presl; PEru: Holway 
786. P. Humboldtianum Fluegge; BoLtvia: Holway 678, 712; 
PERU: Holway 782. P. langet (Fourn.) Nash; GUATEMALA: 
Standley 90063; U. S. A.: Clover 1656; VENEZUELA: Sydow 
(Fung. Exot. Exs. 775 as P. paspali). P. malacophyllum Trin.; 
BRAZIL: Holway 1645 (Reliq. Holw. 135 as P. tubulosa), 1646, 
1725, 1873. P.mandiocanum Trin.; BRAziIL: Holway 1677, 1690, 
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Rangel 1143 (type of Uredo cubangoensis Rangel). P. molle 
Poir.; VENEZUELA: Chardon & Toro 509, Miiller 2331. P. 
paniculatum L.; BoLiviA: Holway 726; Brazi_: Holway 1568 
(Reliq. Holw. 125 as P. tubulosa), 1630, 1679; Costa RIca: 
Bethel; DomInIcAN REPUBLIC: Ekman (Ciferri, Mycofl. Doming. 
Exs. 74 as P. tubulosa); GUATEMALA: Holway 595; PUERTO RIco: 
Stevens 293, 898, 4758, 7313, 8048, 8444, 8645; Stevenson 
3995; Thomas 3 coll.; Whetzel, Kern & Toro 2324, 2335; Whetzel 
& Olive 393, 411; VENEZUELA: Chardon & Toro 503. P. pilosum 
Lam.; Brazi_: Holway 1948. P. plantagineum Nees; BRAZIL: 
Holway 1937. P. pruinosum Trin.; BRAzIL: Holway 1482, 1644 
(Reliq. Holw. 134 as P. tubulosa). P. pubescens Muhl.; U.S. A.: 
Cummins. P. remotum Remy; Bo.ivia: Holway 336 (Reliq. 
Holw. 51). P. setaceum Michx.; U. S. A.: Bartholomew (type) 
(E. & E. N. Am. Fungi 3577; Fungi Columb. 1186), (Syd., Ured. 
1080), (Barth., N. Am. Ured. 2167), 7023; Bates 3052. P. 
stramineum Nash; U.S. A.: Bates (Barth., Fungi Columb. 4673). 
P. trachycauleon Steud.; VENEZUELA: Barrus 3738; Tamayo 
3767; Whetzel & Miiller 2845. P. Usteri Hack.; BRAzIL: Holway 
1641, 1676. P. virgatum L.; Puerto Rico: Whetzel, Kern & 
Toro 2330. P. sp.; BraziL: Holway 1727; Pilger (type of P. 
Pilgeriana); British HonpurAs: Mains 3799, 3863; PERU: 
Abbott; U. S. A.: Long 2740. Setaria lutescens (Weigel) F. T. 
Hubb.; U.S. A.: Clover 961. Valota saccharata (Buckl.) Chase; 
BotiviA: Holway 321, 368 (Reliq. Holw. 60 as P. tubulosa); 
CuBa: Johnston 1040; GuAaTEMALA: Holway 857; Kellerman 
5368; Puerto Rico: Whetzel, Kern & Toro 2122, 2127, 2308, 
2346, 2347; Whetzel & Olive 394, 436, 447. 

P. substriata is the only species in this paper whose aecial stage 
(Aecidium tubulosum) has been indicated by collectors and also 
proved by cultures. Field observations made by Whetzel and 
Olive (13) led them to believe that this Aecidium on Solanum 
was the alternate stage of P. substriata on Paspalum and their 
germination experiments proved it to be a true Aecidium. They 
credit Stevenson with having reached a similar conclusion. 
Holway observed close association between A. tubulosum and 
rusted Paspalum. Arthur (5) recorded these observations under 
P. tubulosa, since he (4) had previously concluded that the 
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species was distinct from P. substriata. In 1918, working in 
Puerto Rico, Thomas (17) proved the life cycle by experimental 
methods and reported his results as applying to P. substriata. 
Arthur (7) reported, under P. paspalicola, aecia on Solanum 
elaeagnifolium in Texas and on S. carolinense in Iowa. On 
Oct. 15, 1941, I obtained uredia and telia of P. substriata on 
Paspalum pubescens near Oaktown, in southern Indiana. This 
material was overwintered at Lafayette and plants of S. caro- 
linense, grown from seed, were inoculated on May 5, 9 and 12, 
1942. Pycnia developed May 19 followed by aecia June 1. 
The spores from these aecia measured 18-23 K 23-29 uw and thus 
fall in the lower range of measurements for the tropical aecia on 
Solanum. This culture demonstrates that P. substriata, as it 
occurs on Paspalum, in the United States, forms aecia on the 
genus Solanum as it does in the tropical regions. 

Because of the availability of the type of Uredo paspalicola 
and the widespread presence of similar uredia on tropical species 
of Paspalum, often in association with uredia and telia of P. sub- 
striata, Arthur (4) and Arthur and Fromme (6, p. 288) published 
U. paspalicola as a synonym under the name, P. tubulosa. 
Arthur (4) made the new combination although Arthur and 
Fromme appear as co-authors in the Flora where they also 
recognized P. substriata, without synonyms, as a species. Later, 
Arthur (6, p. 774) added P. Pilgeriana P. Henn. to the synonymy 
of P. tubulosa and cited nine synonyms under P. substriata. The 
situation remained static until 1934 when Arthur (7) placed 
P. tubulosa under the new combination, P. paspalicola (P. Henn.) 
Arth. 

In 1934, Mains (12) described the genus Angiopsora and in- 
cluded, by transfer, Puccinia compressa Arth. & Holw. Appar- 
ently Arthur did not recognize the similarity between Uredo 
paspalicola and the uredia of P. compressa when he (5) described 
P. compressa. This seems strange since he recorded uredial 
collections along with the type, but assigned identical uredial 
collections (Holway 1607, 1633) as well as collections (Holway 
719; Reliq. Holw. 87) with telia to P. tubulosa (i.c., p. 174). 
Moreover, he assigned both uredial collections (Holway 1418, 
1476) and telial collections (Holway 703) to P. substriata (l.c., 
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p. 171, 172). Uredo paspalicola is synonymous with Angiopsora 
compressa and P. tubulosa becomes synonymous with P. sub- 
striata. Cummins (9) has published the synonymy, hosts and 
distribution of A. compressa. 

Because of erumpent, compact telia P. substriata differs from 
P. Chaetochloae and P. dolosa. In so far as telia are concerned 
P. substriata has a general similarity to P. araguata but the 
teliospores of P. araguata are larger, especially broader, and the 
urediospores are thinner-walled and paler in color. 

As recorded above, the urediospores of P. substriata tend to 
have the wall slightly thickened apically. This varies but is 
commoner in tropical collections. The apical thickening is not 
evident in the type but in a Venezuelan collection (Tamayo 
3767) it is much exaggerated (FIG. 9) and accompanied by in- 
creased lateral wall thickness. I am inclined to believe that the 
latter collection is an amphisporic variant of P. substriata. The 
tendency of the germ pores ta be slightly subequatorial is evident 
in the type, in most collections showing the apical thickening, 
and in the amphisporic form, but is not constant. The pores are 
strictly equatorial in some collections, as those on Valota. Some 
variation exists also in the number of pores, but they are usually 
four. In general those spores which show a tendency to be 
thickened apically also tend to be slightly larger. The telio- 
spores in tropical collections, except on Valota, tend to be shorter 
than in the type. 

These tendencies and variations are not sufficiently striking to 
justify further segregation. They can be evaluated with accu- 
racy only after the species has been studied by cultural methods. 


PUCCINIA ARAGUATA Kern, Mycologia 30: 544. 1938. (Fic. 10.) 

(Puccinia paspalicola Kern, Thurston & Whetzel, Monogr. 

Univ. P. Rico B. 2: 284. 1934 (Oct.). Not P. paspalicola 
Arth. 1934 (June). 


Aecial stage unknown. Uredia amphigenous, scattered, ellip- 
tic or linear, 0.5-1 mm. long, the epidermis rupturing longi- 
tudinally and remaining rather conspicuous, pale cinnamon- or 
golden-brown; urediospores obovoid or ellipsoid, 19-23(—25) X 
27-35 u; wall pale golden or yellowish, 1-1.5y4 thick, finely 
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echinulate; pores obscure, equatorial, 4 where seen with certainty. 
Telia epiphyllous, scattered, oval or linear, 0.3-0.8 mm. long, 
blackish brown, pulvinate, surrounded by the upturned epider- 
mis; teliospores broadly clavate or oblong-clavate, broadly 
rounded above, somewhat narrowed below, only slightly con- 
stricted at septum, (20—)24-30 X (40—)44—53(—63) u; wall dark 
cinnamon- or light chestnut-brown, 1.5-2.5y thick at sides, 
thickened apically to 4-9 u, smooth; pedicel broad, shorter than 
spore and usually broken at or near hilum. 


MATERIAL EXAMINED: Paspalum microstachyum Presl: VENE- 
ZUELA: Chardon & Toro 600 (type). 

P. avaguata is a distinctive species with more the macroscopic 
appearance of P. macra Arth. & Holw. than of P. substriata. 
The teliospores are broader than those of P. substriata and of 
different shape than those of P. macra. The urediospores are 
paler than those of P. substriata and are distinct from the simi- 
larly colored spores of P. macra because of the equatorial pores. 


PuccINnIA MACRA Arth. & Holw.; Arth. Am. Jour. Bot. 5: 465. 
1918. (FIG. 23.) 
(Dicaeoma macrum Arth. & Fromme, N. Am. Flora 7: 287. 
1920.) 


Aecial stage unknown. Uredia mainly hypophyllous, oval or 
linear, 0.5—-1 mm. long, scattered or in linear groups, orange or 
yellowish, the epidermis opening by longitudinal rupture and 
remaining more or less conspicuous; urediospores ellipsoid or 
broadly ellipsoid, 23-29 X 28-35 uw; wall 1—1.5 uw thick, yellowish, 
finely and rather sparsely echinulate; pores about 8, scattered, 
obscure. Telia hypophyllous and on sheaths, oval or oblong, 
0.5—1.5 mm. long, scattered or in groups, early naked, pulvinate, 
blackish brown, sometimes with few brownish, hyphoid para- 
physes; teliospores clavate, oblong-clavate or less commonly 
ellipsoid, rounded or rarely nearly truncate above, narrowed or 
rarely rounded below, slightly constricted at septum, 20-28 X 
(35—)39-50(—56) uw; wall chestnut-brown or somewhat paler, 2 u 
thick at sides, 5-8» at apex, smooth; pedicel about as long as 
spore, golden, moderately thin-walled, persistent. 


MATERIAL EXAMINED: Paspalum candidum (Humb. & Bonpl.) 
Kunth: Botrvia: Holway 697; Costa Rica: Sydow 292; GUATE- 
MALA: Holway 168 (type); VENEZUELA: Barrus & Miiller 3625. 
P. prostratum Scribn. & Merr.; CoLomBia: Chardon 816, 
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P. macra is distinctive because of the pale uredia, yellowish 
thin-walled urediospores with scattered pores and the large 
clavate teliospores. The species was recorded from Ecuador by 
Arthur (5) but the specimens have thick-walled, verrucose uredio- 
spores and are cited under P. pseudoatra. 


Puccinia pseudoatra Cummins, sp. nov. (FIG. 21). 


Urediis amphigenis, seriatim dispositis vel sparsis, dilute cinnamomeo- 
brunneis; urediosporae globoideae, 22-26 23-27 4; membrana aureo- vel 
pallide cinnamomeo-brunnea, 2.5-3 uw cr., verrucosa; poris germ. 7 vel 8, 
sparsis. Teliis urediis conformibus sed atro-brunneis, pulvinatis; teliosporae 
ellipsoideae, 21-26 X 29-37 4; membrana castaneo-brunnea, 2-3 yu cr., ad 
apicem 5-8 yu; pedicello flavidulo, persistenti, sporam aequantae vel longiore. 


On Paspalum pallidum, P. penicillatum, P. prostratum in 
Bolivia and Ecuador. 


Aecial stage unknown. Uredia amphigenous or sometimes 
only hypophyllous, in linear groups or scattered, oval or linear, 
0.3-1.5 mm. long or longer by confluence, light cinnamon-brown, 
the epidermis rupturing longitudinally and remaining conspicu- 
ous; urediospores globoid, less often broadly ellipsoid, 22-26 x 
23-27 yu; wall golden- or light cinnamon-brown, closely and finely 
verrucose, the beads uniting in irregular, labyrinthiform lines, 
2.5—3 uw thick; pores 7 or 8 scattered. Telia like the uredia but 
blackish brown and pulvinate; teliospores ellipsoid, rounded at 
both ends or slightly narrowed below, only slightly constricted 
at septum, 21-26 X 29-37 uw; wall 2-3 thick at sides, 5-8 u at 
apex, deep chestnut-brown, smooth; pedicel persistent, pale yel- 
lowish, relatively thin-walled, one or two times as long as spore. 


On Paspalum pallidum H.B.K.: Ecuapor: Quito, Aug. 17, 
Aug. 30, 1920, Holway 909, 954 (type) (Relig. Holw. 100 as 
P. macra). Paspalum aff. pallidum; Ecuapor: Ambato, 1920, 
Pachano 106, 108. P. penicillatum Hook.; Ecuapor: Quito, 
May 1890, Lagerheim. P. prostratum Scribn. & Merr.; BOLIviA: 
Sorata, Apr. 12, 1920, Holway 507 (Relig. Holw. 79 as P. aira). 

The above specimens were reported by Arthur (5) variously 
as P. panicophila, P. macra and P. atra. 

P. pseudoatra has nothing in common with P. macra. The 
urediospores agree with those of P. Setariae in type of sculpture 
and arrangement of pores but are smaller, as are the teliospores. 
The teliospores have the shape of those of P. atra but are smaller, 
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while the urediospores are smaller and have scattered pores. 
A somewhat similar rust on Valota insularis is discussed under 
P. atra. 


PuccINIA ATRA Diet. & Holw.; Holway, Bot. Gaz. 24:29. 1897. 
(FIGS. 19, 20, 22.) 

(Puccinia eslavensis Diet. & Holw.; Holway, Bot. Gaz. 24: 29. 
1897; Dicaeoma atrum Arth. Résult. Sci. Congr. Bot. Vienne 
344. 1906; Dicaeoma eslavensis Arth. Résult. Sci. Congr. 
Bot. Vienne 344. 1906; Puccinia panicophila Speg. Anal. 
Mus. Nac. Buenos Aires 19: 300. 1909.) 


Aecial stage unknown. Uredia amphigenous or mainly hypo- 
phyllous, scattered or usually in linear groups, oval or linear, 
0.5-1 mm. long or longer by confluence, cinnamon-brown, the 
epidermis rupturing, longitudinally and remaining more or less 
conspicuous; urediospores globoid, broadly ellipsoid, ellipsoid or 
obovoid, (22—)24-29 & (25—)27-—32(-35) u; wall cinnamon- or 
golden-brown, 2.5—3.5 » thick, closely and finely verrucose, the 
beads more or less united in irregular labyrinthiform lines; pores 
4-6, equatorial or somewhat scattered in occasional spores. 
Telia like the uredia but blackish-brown and pulvinate; telio- 
spores ellipsoid, rounded at both ends or slightly narrowed below, 
slightly or not constricted at septum, 22-29 K 30-41 y; wall deep 
chestnut-brown, smooth, 2.5—3.5 uw thick at sides, 4-8 u at apex; 
pedicel one and one-half or two times as long as spore, persistent, 
yellowish, thick-walled. 


MATERIAL EXAMINED: Leptoloma cognatum (Schultes) Chase: 
U.S. A.: Clemens. Panicum bulbosum H.B.K.; Mexico: Hitch- 
cock; Holway (type of P. eslavensis D. & H.), 3140; Pringle 
6418, P. bulbosum sciaphilum (Rupr.) Hitche. & Chase; MExIco: 
Hitchcock; U. S. A.: Holway (Syd., Ured. 1308); Long 5278a; 
Wilcox. Paspalum Helleri Nash; Puerto Rico: Stevens 8999. 
P. sp.; Ecuapor: Holway 824a. Pennisetum bambusiforme 
Hemsl.; Mexico: Pringle 6075. P. chilense (Desv.) Jacks.; 
BotiviA: Holway 438 (Relig. Holw. 70), 605. Setaria Grise- 
bachii Four.; Mexico: Holway (type), 3040, 3153, 3165, 3521. 
Valota insularis (L.) Chase; BraziL: Holway 1082, 1152, 1290 
(Relig. Holw. 113), 1704; GUATEMALA: Holway 205; Keller- 
man 5469; Mexico: Holway 3638; Puerto Rico: Seaver 825; 
Whetzel, Kern & Toro 2250, 2260. V. saccharata (Buckl.) Chase; 








690 Mycotocia, Vor. 34, 1942 


ARGENTINA: Spegazzini (type of P. panicophila Speg.); MExIco: 
Hitchcock 5615; U. S. A.: Arthur & Fromme 5607, Clemens. 
The collections have similar teliospores, varying only slightly 
in size and not at all in shape, but the urediospores are less con- 
stant. The form on Panicum bulbosum, originally segregated as 
P. eslavensis, tends to have somewhat longer, more ellipsoid 























Fic. 19, teliospores of Puccinia atra D. & H. on Setaria grisebachii (from 
type); 20, teliospores of Puccinia eslavensis D. & H. (= P. atra) on Panicum 
bulbosum (from type); 21, teliospores of Puccinia pseudoatra Cumm. on Paspa- 
lum pallidum (from type); 22, teliospores of Puccinia panicophila Speg. (= P. 
atra) on Valota saccharata (from type). X 700. 
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urediospores than the type of P. atra. This is also true of the 
rust on Pennisetum chilense which, however, has three or four 
pores while the type of P. eslavensis usually has five or six. The 
collection on Pennisetum bambusiforme is more like the type of 
P. atra. There appears to be no reason for retaining P. pani- 
cophila on Valota saccharata as a species. North American 
material on the same host differs in no way. 

However, the rust on Valota insularis is more troublesome. 
North American collections have urediospores with four equa- 
torial pores or with four in the equator and one near the apex 
while Soutk American collections have the pores commonly scat- 
tered and five to seven or less often equatorial and four or five. 
In both the spores are usually under 30 win length. The arrange- 
ment of pores is in part that of P. atra and in part that of P. 
pseudoatra. The North American rust appears to be nearer 
P. atra while the South American rust is perhaps nearer P. pseudo- 
atra. Nevertheless, I am placing them together under P. aira, 
although this may not be correct. 

In his report on the Holways’ South American collections 
Arthur (5) reported P. atra on Paspalum prostratum from Bolivia. 
This I consider to be P. pseudoatra. 


PuccINIA SETARIAE Arth. & Holw.; Holway, Bot. Gaz. 24: 28. 
1897. (FIG. 24.) 
(Dicaeoma Setariae Arth. Résult. Sci. Congr. Bot. Vienne 344. 


1906.) 


Aecial stage unknown. Uredia amphigenous or mainly hypo- 
phyllous, scattered or in linear groups, 0.5—2 mm. long, cinnamon- 
brown, the epidermis rupturing widely and remaining more or 
less conspicuous; urediospores globoid, broadly ellipsoid or less 
commonly ellipsoid or obovoid, (23—)25—29 X (27—)29-34 u; wall 
light cinnamon- or golden-brown, 2.5—3.5y thick, finely and 
closely verrucose, the beads usually united in irregular, laby- 
rinthiform lines; pores 7 or 8, scattered, usually evident. Telia 
like the uredia but blackish brown and pulvinate; teliospores 
elllipsoid, rounded at both ends or slightly narrowed at base, 
slightly or not constricted at septum, 24-32 XK 37-48 yu; wall 
chestnut-brown, smooth, 3-54 thick at sides, 8-11 at apex; 
pedicel persistent, yellowish or hyaline, moderately thick-walled, 
about twice as long as spore. 
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Fic. 23, teliospores of Puccinia macra Arth. & Holw. on Paspalum candidum 
(from type); 24, teliospores of Puccinia Setariae Diet. & Holw. on Setaria 
geniculata (from type). X 700. 


MATERIAL EXAMINED: Sefaria geniculata (Lam.) Beauv.: Ar- 
GENTINA: Holway 2028; Cute: Holway 290; GUATEMALA: 
Johnston 1699; Mexico: Holway (type), 3126, 3156, 3556; 
U.S. A.: Edgerton 719. 

Puccinia Setariae is macroscopically like P. atra and P. pseudo- 
atra but differs from both in having larger teliospores, from 
P. atra because of consistently scattered pores, and from P. 
pseudoatra because of larger urediospores. The three species 
probably are closely related. 


Puccinia Huser P. Henn., Hedwigia Beibl. 39: 76. 1900. 
(FIG. 11.) 
(Dicaeoma Hubert Arth. & Fromme, N. Am. Flora 7: 287. 
1920.) 
Aecial stage unknown. Uredia amphigenous, scattered in 
elongate brown spots, elliptic, 0.2-0.4 mm. long, pale cinnamon- 
brown, the epidermis rupturing by a longitudinal slit; uredio- 
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spores ellipsoid, broadly ellipsoid or obovoid, 18-23 XK 20-27 un; 
wall 1.5 uw thick, pale cinnamon-brown or yellowish, rather finely 
and sparsely echinulate; pores equatorial, 3 or 4. Telia on spots 
like the uredia, round or oval, 0.2-0.5 mm. long, pulvinate, 
chestnut-brown, the longitudinally or irregularly ruptured epi- 
dermis conspicuous; teliospores variable in size and shape, ellip- 
soid or clavate, frequently diorchidioid, rounded above and below 
or usually narrowed below, slightly constricted at septum, 18- 
26 X 24-39 u; wall 2 uw thick at sides, thickened to 2.5—5 y at apex 
but without a distinctly paler umbo, smooth; pedicel, frequently 
lateral, persistent, golden-brown, about one-half as long as spore. 
Mesospores numerous. 


MATERIAL EXAMINED: Panicum ovalifolium Poir.: BRAZIL: 
Huber 3 (type). PP. trichoides Sw.; PUERTO Rico: Clinton 119; 
Seaver & Chardon 1517; Stevens 82, 194, 4973, 5981, 7815, 8280, 
8472, 8974; Stevenson 5029; Whetzel, Kern & Toro 2258, 2322; 
Whetzel & Olive 414, 415, 416, 433; VENEZUELA: Sydow (Syd., 
Fungi Exot. Exs. 771). 

P. Huberi differs from the other rusts on Panicum in producing 
conspicuous, more or less striately arranged, brown, necrotic spots 
around the sori. The erumpent, pulvinate telia also distinguish 
it from P. circumdata while the small, mainly clavate or ellipsoid 
teliospores and pale urediospores are different from those of 
P. levis. P. Puttemansii is similar in the erumpent telia and the 
size and shape of its spores but the teliospores are paler, the 
apical wall is thicker, the thickening being in the nature of a 
paler differentiated umbo, and the lateral walls are thinner. 

P. Huberi has been variously treated. Arthur (1, 3) accorded 
it specific rank adding, in the latter report, P. Puttemansii as a 
synonym. Arthur & Fromme (6, p. 287) treated it similarly but 
added as a synonym, P. dolosa. Then Arthur (5) removed P. 
dolosa to the synonymy of P. substriata and reduced P. Huberi 
and P. Puttemansii to synonymy under P. levis. Sydow (14) 
and Kern, Thurston and Whetzel (11) retain P. Hubert as a 


species. 


PuccINIA PuTTeMANSI P. Henn. Hedwigia 41: 105. 1902. 
(FIG, 14.) 

Aecial stage unknown. Uredia scattered, amphigenous or 

mainly hypophyllous, oval or linear, 0.1 X 0.2-0.6 mm., pale 
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cinnamon-brown, pulverulent, the epidermis opening by a longi- 
tudinal slit; urediospores obovoid or broadly ellipsoid, 19-24 x 
25-31 uw; wall yellowish or pale golden-brown, 1.5 uw thick, moder- 
ately echinulate; pores equatorial, 4 or less commonly 3. Telia 
scattered, mainly hypophyllous, round or ellipsoid, 0.1-0.3 X 
0.2-0.8 mm., early naked, pulvinate, chestnut-brown, the sur- 
rounding ruptured epidermis conspicuous; teliospores clavate, 
oblong-clavate or oblong-ellipsoid, rounded or somewhat obtuse 
above, narrowed below, only slightly constricted at septum, 
16-20  (27—)30-37(—40) yu; wall light chestnut- or golden-brown, 
1.5 thick at sides, apex thickened to 4-7 4 by a paler umbo, 
smooth; pedicel persistent, yellowish, equal to or less than length 
of spore. Mesospores occasional. 


MATERIAL EXAMINED: Panicum millegrana Poir.: BRAZIL: 
Holway 1575, 1619, 1717 (Reliq. Holw. 140 as P. levis), 1850a, 
1852a, 1921a, 1924. P. sciurotis Trin.; BrRAziL: Holway 1824 
(Reliq. Holw. 143 as P. tubulosa). P. sp.; BRAzIL: Puttemans 
140 (type). 

P. Puttemansti was placed under P. Huberi by Arthur and 
Fromme (6, p. 287) but removed by Arthur (5) to the synonymy 
of P. levis. In this later report the Holway specimens listed 
above were included under P. levis and P. tubulosa. The ‘“‘a”’ 
numbers were segregated from collections in which both rusts 
occurred in close association. This mixture was apparently ob- 
vious in the field since Holway noted in no. 1850 that two Uredos 
were present, one brown and one yellow and again in no. 1921: 
‘“‘with oblong, yellow-brown III.’”’ These differences are more 
or less obvious in dry material and, coupled with microscopic 
differences, make the two species easy to distinguish. 

P. Puttemansii differs from P. Huberi in lacking brown necrotic 
spots. The teliospores are somewhat paler, have thinner side 
walls and thicker apex, the latter being pale and conspicuous as 
a more or less differentiated umbo. 

As published by Arthur (5) the host of no. 1852 (see no. 1852a 
above) was listed as Cymbopogon rufus, but it is obviously a 
Panicum and apparently P. millegrana. 
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TAXONOMIC NOTES ON MYXOMYCETES 


G. W. MARTIN 


(WITH 3 FIGURES) 


CALONEMA AUREUM Morgan. 


Lister (Mycetozoa ed. 3: 217. 1935) says of this species: 
“It is closely allied to Oligonema flavidum, of which it appears 
to be hardly more than a variety.’’ Hagelstein (Mycologia 31: 
341. 1939; 32: 377. 1940) notes its resemblance to A. nitens, 
from which it differs in its more golden color and the netted 
capillitium, in addition to the characteristic markings of the 
latter. Careful examination of a large number of collections of 
both O. flavidum and O. nitens and of a smaller but adequate 
number of collections of Calonema aureum failed to disclose any 
that I should regard as intermediate. In addition to the con- 
stant presence of a capillitial net, and the characteristic capillitial 
markings of the Calonema, both capillitium and sporangium wall 
turn a bright pinkish orange when a weak solution of potassium 
hydroxide is added to a mount, whereas the only effect of this 
solution on any Oligonema is to cause a slight intensification of 
the yellow-brown color of the sporangium wall. 


CERATIOMYXA FRUTICULOSA (Muell.) Macbr. 


Attempts have been made to distinguish species of Ceratiomyxa 
on the basis of the color of the plasmodium. On June 11, 1934, 
following heavy rains, C. fruticulosa was observed fruiting abun- 
dantly on fallen aspens in a ravine a few miles north of lowa City. 
On some logs the plasmodia were colorless upon emergence, be- 
coming milky and producing white fructifications. In about an 
equal number of cases the plasmodia were a brilliant yellow- 
green and produced greenish-yellow fructifications. The two 


forms were usually on separate logs, but in one instance both 

were emerging from the same log in close proximity to each 

other, although apparently not in contact. Two portions of 
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wood bearing plasmodia, one white and one green, were brought 
into the laboratory and placed in a moist chamber, with the 
hope that the plasmodia might be made to mingle, and perhaps 
fuse. This did not occur, as both proceeded to fructification, 
the fruitings in both cases being white and indistinguishable 
from each other. The yellow fruitings collected in the field, 
when dried in the laboratory, faded to pale ochraceous. This 
observation, while far from conclusive, is another suggestion that 
too great emphasis should not be placed on color, either of plas- 
modium or of fructification, in the myxomycetes. 


CERATIOMYXA SPHAEROSPERMA Boedijn. 


This minute species, originally described from Sumatra (Misc. 
Zool. Sumatrana 24:1. 1927), has recently been reported from 
the island of Krakatoa (Boedijn, Bull. Jard. Bot. Buitenzorg III. 


0 








Fic. 1, Ceratiomyxa sphaerosperma, from Costa Rica, fructification, X 20, 
spores, X 1000; 2, same, from Panama, same magnifications; 3, same, tracing 
of Boedijn’s illustrations, reduced to 5/12 original size. 


16: 361. 1940). Its distinctive characters are the very small, 
scattered fructifications, each consisting of a single stalk bearing 
a head of several to many nearly equal, scarcely forking branches, 
the rather small globose spores and the tendency for some of the 
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spores, particularly those borne at the tips of the branches, to 
be produced on exceptionally long, slender stalks. I have two 
collections. One (G.W.M. 4098) was collected by M. L. Shields 
on Barro Colorado Island, Panama Canal Zone, August 11, 1937, 
on dead fruits of A petba tibourbou Aubl. and I have been holding 
it as a probable new species, since Boedijn’s original description, 
published in a zoological journal of limited circulation, had 
escaped my notice until recently. When an additional specimen, 
collected by Dr. C. W. Dodge on dead wood at Castilla, Limon 
Province, Costa Rica, July 23, 1936 (C.W.D. 9238), reached me, 
I recognized it as the same species. Both the Panama and the 
Costa Rica collections differ from the species as described by 
Boedijn in the longer, more slender stalks and the larger number 
of branches, but such differences are exactly those of habit which 
characterize developmental forms of C. fruticulosa and which 
have been the occasion for such an unfortunate multiplication of 
synonyms in that species. Since the distinctive microscopic 
characters are the same, there is every reason to suppose that 
the New World and the Old World forms may be referred to the 
same species, but not to C. fruticulosa or any of its varieties. 
Since the original description is not readily available, I add 
tracings of Boedijn’s drawings to the illustrations of the Ameri- 
can collections. 


CoOMATRICHA ELLIsiI Morgan. 


This species was originally described from a specimen sent to 
Morgan from New Jersey by J. B. Ellis. Of the four collections 
in the University of Iowa collection, one was sent to Macbride 
by Ellis and may well be a portion of the type, two are from 
Ohio, determined by Morgan, and one is from southern Missouri, 
determined by Macbride. They all clearly represent the same 
species. The net is open, with few anastomoses, the spores are 
purplish gray, minutely punctate and 10-114 in diameter. In 
Lister’s MYCETOZOA in both the second and third editions, C. 
Ellisti is listed as a synonym of C. laxa, but Dr. Macbride 
believed it to be distinct. In my judgment, the disposition in 
the Mycetozoa is correct, all of the specimens studied being 


indistinguishable from small examples of C. laxa. 
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HEMITRICHIA MONTANA (Morg.) Macbr. 


As originally described by Morgan (Jour. Cin. Soc. Nat. Hist. 
18:40. 1895) the color of this species was given as olive-yellow. 
In transferring the species from Hemiarcyria to Hemitrichia, 
Macbride (N. A. Slime-Moulds 208. 1899) rewrote the descrip- 
tion, giving the general color as ‘‘whitish’’ and that of the 
peridium as ‘“‘dull white.’’ In the second edition (p. 266. 1922) 
the description was repeated without change, but it was noted 
that the species is “‘common throughout southwestern states to 
lower California.’’ In spite of this latter statement, the only 
specimen available in the Iowa collection at the time THE Myxo- 
MYCETES went to press (1934) was a small fragment of the type, 
bearing a few sporangia from which all but the basal lobes of the 
peridium had disappeared and hence Macbride’s description and 


comments were repeated with slight change of wording only. 


What is more serious, the color attributed to the species by 
Macbride was used as a key character. Recently an additional 
and better portion of the type has been found in the Morgan 
collection and the color reference proves to be quite misleading. 
The species is, indeed, somewhat paler than most of the other 
yellow species, but it is neither pallid nor whitish, but rather a 
clear, pale yellow, while the dense capillitium is rather deep 
ochraceous. Seven additional collections from three distinct 
localities in the vicinity of Mt. Rainier, Washington, made by 
Dr. D. B. Creager in August, 1928, prove to belong to this 
species. They have been unidentified all these years largely 
because I was misled by the reference to the color. In none is 
the capillitium lighter than in the type, but unopened sporangia 
are numerous, and there is some variation in the peridium. It is 
always yellow, but in some collections very thin and almost 
translucent, with iridescent reflections, while in others it is more 
opaque and appears duller. 

G. Lister (Mycetozoa ed. 2: 226. 1911), presumably after 
having seen a portion of the type, decided that Morgan’s species 
was based on an irregular form of ZH. clavata and this opinion is 
repeated in the third edition. Our now abundant material seems 
to show very clearly that this is not correct. HH. montana differs 
from 7, clavata not only in exterior form, but in peridial charac- 
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ters, spores and capillitium. It is even less like L. clavata than 
is H. stipitata, which Lister also combines with clavata and which 
has been very generally and quite inexcusably misunderstood in 
this country. In view of the confusion, it seems desirable to 
rewrite the description of H. montana: 


Sporangia gregarious or clustered, globose or obovate, sessile 
on a contracted base or short-stipitate, mostly 0.5-1 mm. in 
diameter before dehiscence, then up to 2 mm.; peridium thin, 
shining, translucent, or sometimes appearing dull and thicker 
from spore deposits, reticulate within under lens, breaking away 
in patches above but persisting as more or less petaloid lobes 
below; capillitium dense, elastic, bright ochraceous orange, be- 
coming duller with age; elaters 6-8 uv in diameter, branching and 
anastomosing, with numerous free ends and vesicular enlarge- 
ments; spirals five or six, rather close, bearing close-set minute 
spines; spores globose, bright ochraceous in mass, almost color- 
less under lens, minutely spinulose, 10-12 u. 


LicEA Schrad. Nov. Gen. Plant. 16: 1797, emend. 


The original diagnosis of the genus referred to sessile species, 
with a thin wall, usually single, dehiscing irregularly and lacking 
capillitial threads among the spores. Four species are cited: L. 
Tubulina, expressly stated to be the same as Tubtfera ferruginosa 
Gmel., L. clavata, very generally regarded as referring to a differ- 
ent phase of the same species, L. variabilis and L. pusilla, both 
of which names are still current. Since there has been some 
expression of doubt as to whether L. variabilis in Schrader’s sense 
is the fame form to which the name is today applied, it seems 
desirable to indicate L. pusilla as the type. The genus was 
accepted by Persoon (Syn. Meth. 195. 1801) in essentially 
Schrader’s sense. Fries (Syst. Myc. 3: 193. 1829) revised the 
genus, dividing it into the ‘“‘tribes’’ Tubulina (i.e. Tubifera), 
Serpularia, for the more or less plasmodiocarpous forms, and 
Phelonitis for two minute sporangiate species. L. pusilla he 
relegates to Physarum as P. Licea. 

In his earlier work, Rostafinski (Versuch 4. 1873) recognizes 
Licea and Tubulina as distinct genera and maintains this in his 
monograph (Sluz. 201-202. 1875) citing two species in Licea, 
L. flexuosa Pers. and L. variabilis Schrad. Licea pusilla he 





21 








MarTIN: TAxXoONoMIC Notes ON MyxoMyYCETES 701 


makes the type and sole representative of his new genus Proto- 
derma (Sluz. 90. 1875). Some years later Wingate established 
the genus Orcadella (Proc. Acad. Nat. Sci. Phil. 1889: 280) to 
accommodate a minute species which is essentially a stalked 
Licea with a lid, neither character, however, being entirely con- 
stant. Massee (Mon. 35. 1892) recombined Licea and Tubu- 
lina, under the latter name, adding to them Lindbladia. Shortly 
thereafter Hymenobolina Zukal (Oesterr. Bot. Zeitschr. 43: 133. 
1893) and Kleistobolus Lippert (Verh. Zool.-Bot. Ges. Wien 44: 
70. 1894) were founded to accommodate two small species which 
are essentially sessile Liceas with lids. Gilbert (Univ. lowa 
Stud. Nat. Hist. 16: 153. 1934) described as Hymenobolina 
pedicellata a species which is essentially a stalked Licea without 
a lid, recognizing that it did not fit into either Licea or Hymeno- 
bolina as then delimited. Very recently, Hagelstein (Mycologia 
34: 258. 1942) has proposed uniting Kleistobolus and Hymeno- 
bolina with Orcadella. I have long been of the opinion, not only 
that these three genera are based on inadequate distinctions, but 
that they should be united with Licea. The presence or absence 
of a stalk is not usually regarded as a generic difference and the 
presence or absence of a definite lid is scarcely of greater sig- 
nificance. The latter character, it is true, is used to separate 
Craterium from Physarum and, with the addition of a typical 
plasmodiocarpous fructification, Perichaena from Ophiotheca. 
Neither of these instances affords a particularly good precedent. 
In the former case, it is admittedly artificial and justified, not 
because it is believed to represent any fundamental distinction, 
but purely by the convenience of separating a fairly coherent 
group of species from a large and complex genus. In the latter 
case, even with the additional character, it is not regarded as 
significant, and the Lister monograph, with much justification, 
combines the two genera. In my experience, the presence of a 
lid, while constant in Kleistobolus, is far less so in Hymenobolina 
parasitica or Orcadella operculata, although the last-named species 
is much less common with us than the other two and hence 
I have had less opportunity to observe it. Likewise, the stalked 
character in Orcadella and in Hymenobolina pedicellata is ad- 
mittedly inconstant. 
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I therefore propose that the genus Licea be emended to include 
all Myxomycetes with separate, limeless, sporangiate or plas- 
modiocarpous fructifications, sessile or stalked, dehiscent irregu- 
larly, by plates or by lids and lacking a massive hypothallus 
and capillitium, other than the finger-like protrusions from the 
inside of the cap in Kleistobolus. As thus emended, the genus 
is close to Tubifera, the latter differing in its massive hypothallus 
upon which the sporangia are closely packed or heaped, charac- 
teristically forming a pseudoaethalium. 

The following transfers are proposed: Licea operculata (Wing.) 
comb. nov.; Licea parasitica (Zukal) comb. nov.; Licea pedi- 
cellata Gilbert, comb. nov. The transfer of Hymenobolina pedi- 
cellata to Licea under Dr. Gilbert’s name is with his consent and 
approval, expressed some years ago. 

Since Licea pusilla Schrad. is already in existence, I propose 
for Kleistobolus pusillus the combination Licea Kleistobolus 
nom. nov. 

The family Liceaceae should be enlarged to include Tubifera, 
since the massive hypothallus and pseudoaethalial habit of the 
latter genus, while useful generic characters, do not deserve to 
be considered as a sufficient basis for segregation into a distinct 
family. Alwisia and Liceopsis need further study before their 
position can be more than tentatively fixed. 

In the article cited, Hagelstein objects to considering in taxo- 
nomic work results secured in cultures ‘‘until fully substanti- 
ated.”” Just what this means is not clear. Certainly all will 
agree that it is highly undesirable to publish any work until 
reasonable care has been taken to make sure that it is correct. 
But if it be intended to imply that only Myxomycetes collected 
in the open are to be regarded as a satisfactory basis for taxo- 
nomic study of the group, I must emphatically dissent. Some 
cultural developments, it is true, are highly aberrant; so are 
many fruitings found in the open. I have been bringing slime 
molds to fructification in moist chambers for many years, and 
I have seen so many different species come to perfect fruiting 
under such circumstances that I have come to regard such cul- 
tures as an invaluable adjunct to the study of the field material. 
Not only are the fruitings frequently more perfect than those 
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collected outside but a number of species, especially minute ones 
rarely seen in the field and previously supposed to be uncommon, 
have been shown to be abundant and widely distributed. Among 
such are Licea parasitica and L. Kleistobolus mentioned above, 
as well as Licea biforis, Clastoderma Debaryanum, Comatricha 
fimbriata and Echinostelium minutum. Furthermore, observa- 
tion of developing fructifications under such circumstances often 
yields information of considerable significance. Thus it seems 
perfectly true that some species, of which Licea pedicellata and 
L. operculata are examples, ordinarily arise from small plasmodia, 
giving rise to one or a few fructifications. What I regard as 
more significant is that several of these small species, notably 
L. minima, L. parasitica and L. Kleistobolus, have rather exten- 
sive plasmodia in the substratum, but the plasmodia do not 
emerge to the surface as in more highly developed species, but, 
when ready to fruit, send out through the pores of the substratum 
individual droplets of protoplasm, each of which will form a 
separate sporangium. Emergence, in these species, is clearly a 
part of the fruiting process. 


PHYSARUM BETHELII Macbr. ex List. 


Sturgis (Colo. Coll. Pub. Sc. ser. 12: 439. 1913) and Lister 
(Mycetozoa ed. 3. 36. 1925) concur in regarding this species as 
a variety of P. viride (Bull.) Pers. Brandza, however, regards 
it as distinct (Bull. Soc. Myc. Fr. 44: 256. 1929). On the 
basis of the material available for study I cannot agree that 
Bethelii is no more than a variety of viride. P. viride is, it is 
true, highly variable, as is often the case with common and 
widely distributed species, nevertheless I find nothing in our 
abundant material which I should regard as merging into Bethelii. 
On the other hand, certain specimens determined as P. Bethelii, 
or as P. viride var. Bethelii, seem to me to represent viride and 
to be scarcely worthy of varietal segregation. In what I take 
to be the type collection of P. Bethelii, of which Lister’s plate 
200a is an accurate representation, the stipe is short, the peridium 
is nearly limeless and iridescent blue, the lower portion remaining 
as a cup, the capillitium is paler than is usual in viride and arises 
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from the inserted base of the stipe in such a way as almost to 
suggest a columella, and the spores are slightly larger and more 
distinctly warted than those of viride. 

In addition to the Colorado collection, presumed to be part of 
the type, we have a small, but typical gathering from Washington. 


STATE UNIVERSITY OF Iowa, 
Iowa City 














NOTES AND BRIEF ARTICLES 


“THE ADVENTURE OF THE ARDENT MYCOLOGIST”’ 


To some of us mycology is a profession or a semi-profession. 
To others, who have a real profession, mycology or mycophagy 
is pursued merely as a hobby. This is true of a recent caller in 
our office, Mr. Percival Wilde, well known author and play- 
wright, who during his periods of relaxation plays with the fungi. 
In his latest book ‘‘Tinsley’s Bones”’ he has devoted a chapter 
to the above title in which he depicts some of the idiosyncrasies of 
an ardent and rather absent minded, which is to say, typical 
mycologist. Professional mycologists during their periods of re- 
laxation would very much enjoy reading this, as well as the 
remainder of the book.—FRED J. SEAVER. 


OCCURRENCE OF GONATORRHODIELLA HIGHLEI 
IN Nova Scotia AND NEw BRUNSWICK 


In his recent paper (Mycologia 33: 178-187. 1941.), Ayers 
reported Gonatorrhodiella Highlei A. L. Smith growing in associa- 
tion with Nectria coccinea (Pers. ex Fries) Fries and the woolly 
beech scale (Cryptococcus Fagi (Baer.)) on diseased American 
beech (Fagus grandifolia Ehrh.) in Maine. Therefore, it is 
thought of interest to record that G. Highlei (determinations 
checked recently by Ayers) occurred under similar circumstances 
in affected beech stands throughout Nova Scotia and in Albert 
County, New Brunswick, during the summers of 1930, 1931, and 
1932. 

In answer to a question addressed early in 1942 to R. E. Balch 
of the Dominion Entomological at Fredericton, N. B., he replied 
as follows. . . . The brown mold can, I think, be found wher- 
ever heavy infestations of the scale occur. . . . It has not been 
noted on scale-infested trees as invariably as the Nectria. . . 

I know that the mold occurs at Fredericton, but I cannot be 
sure that it has been collected north of here.’—JOHN EHRLICH. 


705 


ae 











MYCOLOGICAL SOCIETY OF AMERICA 
DIRECTORY—SUPPLEMENT—1942 


NEw MEMBERS 


AJELLO, LiBERO, Graduate Student, 183 Weequahic Ave., Newark, N. J. 
Beprorp, Dr. C(LiFForD) L(Ev1), Instructor and Assistant Horticulturist, 
Department of Horticulture, Washington State College, Pullman, Wash. 
BiTaNcourtT, A(GESILAU) A., Diretor de Biologia Vegetal, Instituto Biologico, 

Caixa postal 2821, Sio Paulo, Brazil. 
Boornroyp, CARL W(ILLIAM), Instructor in Mycology, Department of Plant 
Pathology, Cornell University, Ithaca, N. Y. 
Brenes, Dr. Mario, Professor to Dental Surgery School, P. O. Box 144, 
San José, Costa Rica. 
CuiLton, Dr. St. JoHn P., Assistant Professor, Department of Botany, Bac- 
teriology and Plant Pathology, Louisiana State University, Baton Rouge, La. 
CHRISTENSEN, CLYDE M., University Farm, University of Minnesota, St. Paul, 
Minn. : 
DarRLey, Extis F(LEcK), Graduate Student, Division of Plant Pathology, 
University Farm, University of Minnesota, St. Paul, Minn. 
ELLison, BERNARD, Graduate Student, Botany Department, Michigan State 
College, East Lansing, Mich. 
FauLt, J(osepH) H(orAce), Professor of Forest Pathology, Emeritus, Arnold 
Arboretum, Harvard University, Jamaica Plain, Mass. 
GREENE, Dr. H(enry) C(AMPBELL), Curator of Cryptogamic Herbarium, 
Department of Botany, University of Wisconsin, Madison, Wis. 
GruMBeEtn, Miss Mary Louise, Graduate Assistant, Department of Botany, 
University of Iowa, Iowa City, Ia. 
HESSELTINE, C(LIFFORD) W(ILLIAM), Research Assistant, Biology Department, 
University of Wisconsin, Madison, Wis. 
HorninG, Dr. ExvizaBetu S., New Jersey Agricultural Experiment Station, 
New Brunswick, N. J. 
KHESWALLA, K(AvAsji) F(RAMji), Assistant to Imperial Mycologist, Imperial 
Agricultural Institute, New Delhi, India. 
*Lowe, E. P., 1509 Palma Plaza, Austin, Tex. 
Miter, Mrs. J. D., Assistant in Mycology, Life Science Building, University 
of California, Berkeley, Calif. 
Ouive, Linpsay S(HEPHERD), Teaching Fellow, Botany Department, Uni- 
versity of North Carolina, Chapel Hill, N. C. 
Puarr, HERMAN JAN, Teaching Assistant, 339 Hilgard Hall, University of 
California, Berkeley, Calif. 
Roperts, Joun Maurice, Graduate Assistant, Department of Botany 
Michigan State College, East Lansing, Mich. 
SANTACROCE, NUNZIO GEORGE, Student, Forest Home Drive, Ithaca, N. Y. 
Scuarrer, Capt. NATHAN, LaGarde General Hospital, New Orleans, La. 


706 








Myco.tocicaL Society OF AMERICA 707 


SELISKAR, CARL E., Student, 2014 25th North Seattle Wash. 

SmiTH, Bert LOWELL, Graduate Student, 2729 Dwight Way, Berkeley, Calif. 

VERMILLION, M(ONROE) T(HOMAS), Instructor in Botany, Ohio University, 
Earich Rd., R.D. 3, Athens, O. 


CHANGES OF ADDRESS 


Alexopoulos, Dr. Const. J., Biology Department, Kent State University, 
Kent, O. 

Butler, Ellys, T., see Wodehouse. 

Campbell, Dr. W. A., Rubber Plant Investigations, U. S. Department of 
Agriculture, Box 1708, Salinas, Calif. 

Graff, Dr. Paul W., Department of Biology, Atlantic Christian College, Wil- 
son, N.C. 

Hardison, John R., 2702 Summitview Ave., Yakima, Wash. 

Hillegas, Dr. Arthur B., Department of Botany, Dartmouth College, Hanover, 
N. H. 

Kevorkian, Dr. Arthur G., Camara de Agricultura, Segundo Zona, Guayaquil, 
Ecuador. 

Laskaris, Thomas, Rockefeller Institute for Medical Research, Princeton, N. J. 

Lefebvre, Dr. C. L., U. S. Horticultural Field Station, Beltsville, Md. 

Martin, Dr. Ella May, Biology Department, Hood College, Frederick, Md. 

McCrea, Dr. Adelia, R. 1, Roscommon, Mich. 

Morse, Miss Elizabeth E., Hotel Claremont, Berkeley, Calif. 

Wodehouse, Mrs. Ellys Butler, 75 Ridge Drive, Yonkers, N. Y. 


MEMBERS DECEASED 


ARTHUR, Dr. JOSEPH CHARLES 
Mixes, Dr. Lee ELLIs 





Mycotocia, Vor. 34, 1942 


FINANCIAL STATEMENT 


December 31, 1940—December 31, 
Balance on hand Dec. 31, 1940 


Government Bonds. . 10, aig STAT ea: ay 


Savings account (as of 1939) . 


Receipts 


Annual dues in part 1940, 1941 


Interest on Savings account (since 1939)... 


Expenditures 
New York Botanical Garden for Mycologia. . 
2S SE ie as | Rea ear a eae 


Postage and ~— Fes OR pieces 
Secretarial help . Bie ee kee 
Vearhook motions... 5.55.23 eee. 
New York Botanical Garden for eunrbouk: 
I 
Telephone and telegraph 

Programs for Dallas meeting... . ce 
Sect’y’s travelling exp. to Phila....... 
Biologists smoker. . re ot ge aie 
State tax on Bank Depasits.. 


Balance on hand Dec. 31, 1941 


Cash 
Government Bonds 
Savings account. 


1941 





say en $ 734.38 
a weees 200.00 
500.00 


1847.74 
AE 18.57 


. $1503.00 


25.50 
41.80 
11.48 
3.25 
112.00 
12.96 
5.07 
29.75 
59.14 
10.00 
1.25 


$1815.20 


. $ 766.92 


200.00 
518.57 


$3300.69 $3300.69 


(Signed) J. N. Coucn, Secretary-Treasurer 


Examined and found correct: 
DELBERT Swartz, Chairman of Auditing Committee 
Daas, Texas, Dec. 29, 1941 











INDEX TO VOLUME XXXIV ' 


INDEX TO AUTHORS AND TITLES 


Ajello, Libero. Polychytrium: a new cladochytriaceous genus 442 

Arde, Walker Robert. Studies in the genus Tricholoma—I 416 

Bedford, Clifford Levi. A taxonomic study of the genus Hansenula 628 

Bessey, Ernst Athearn. Some problems in fungus phylogeny 355 

Bisby, Guy Richard, Mason, Edmund William & Wakefield, Elsie Maud. 
A note on nomenclature 215 

Bitancourt, Agesilau Antonio & Jenkins, Anna Eliza. Elsinoé in Uganda 318; 
““Myriangiales Selecti Exsiccati’’ Fascicle 1 214 

Bonar, Lee. Studies on some California fungi II 180 

—— & Cooke, William Bridge. Some new and interesting fungi from Mount 
Shasta 663 

Burlingham, Gertrude Simmons. Spore ornamentation of some American 
Russulae and a new species of Lactaria 8 

Burton, Gwendolyn & Miller, Julian Howell. Georgia Pyrenomycetes III 1 

Campbell, William Andrew & Davidson, Ross Wallace. A species of Poria 
causing rot and cankers of hickory and oak 17 

——, Weber, George Frederick & Davidson, Ross Wallace. Ptychogaster 
cubensis, a wood-decaying fungus of southern oaks and waxmyrtle 142 

Carrion, Arturo Lorenzo. Chromoblastomycosis 424 

Cash, Edith Katherine. Phacidium nigrum 59 

Charles, Vera Katharine. A Laschia on cabbage palmetto 235; A new yellow 
Lepiota 322; Mushroom poisoning caused by Lactaria glaucescens 112 

Christensen, Clyde. Two cases of unusual development of fruit bodies 400 

Cocke, William Bridge & Bonar, Lee. Some new and interesting fungi 
from Mount Shasta 663 

Cummins, George Baker. Mycological Society of America 706; Revisionary 
studies in the tropical American rusts of Panicum, Paspalum and Setaria 
669 

Davidson, Ross Wallace. Some additional species of Ceratostomella in the 
United States 650 

—— & Campbell, William Andrew. A species of Poria causing rot and cankers 
of hickory and oak 17 

———, Campbell, William Andrew & Weber, George Frederick. Ptychogaster 
cubensis, a wood-decaying fungus of southern oaks and waxmyrtle 142 

Dodge, Bernard Ogilvie. A note on segregation types in Glomerella 219; 
Conjugate nuclear division in the fungi 302 

Drechsler, Charles. New species of Acaulopage and Cochlonema destructive 
to soil amoebae 274 

Ehrlich, John. Occurrence of Gonatorrhodiella Highlei in Nova Scotia and 
New Brunswick 705 

! This index was prepared by Gussie Mildred Miller. 
709 











710 Mycotocia, Vo. 34, 1942 


Emmons, Chester Wilson. Coccidioidomycosis 452 

Fitzpatrick, Harry Morton. Revisionary studies in the Coryneliaceae 464; 
Revisionary studies in the Coryneliaceae. II. The genus Caliciopsis 489 

Hagelstein, Robert. A new genus of the Mycetozoa 593; A new species of 
Mycetozoa 116; Notes on the Mycetozoa—VI 248 

Honey, Edwin Earl. Monilinia Amelanchieris 575 

Hotson, Hugh Howison. Some species of Papulaspora associated with rots 
of Gladiolus bulbs 391; The morphological distinction between Urocystis 
Gladioli and Papulaspora Gladioli 52 

Jenkins, Anna Eliza & Bitancourt, Agesilau Antonio. Elsinoé in Uganda 318; 
“‘Myriangiales Selecti Exsiccati’’ Fascicle 1 214 

Karling, John Sidney. A synopsis of Rozella and Rozellopsis 193 

Kheswalla, Kavasji Framaji & Mundkur, Bhalchendra Bhavanishankar. 
Indian and Burman species of the genera Pestalotia and Monochaetia 308 

Ledingham, George Aleck. Karling’s Plasmodiophorales 596 

Lohman, Marion Lee. A new fungous parasite on dung-inhabiting Asco- 
mycetes 104 

Long, William Henry. Studies in the Gasteromycetes IV. A new species of 
Geaster 13; V. A white Simblum 128; VI 532 

Mains, Edwin Butterworth. Joseph Charles Arthur (1850-1942) 601 

Malloch, Walter Scott. The inheritance of induced mutations in Neurospora 
tetrasperma 325 ; 

Martin, George Willard. Clamp-connections in the Tremellales 132; Taxo- 
nomic notes on Myxomycetes 696 

Mason, Edmund William, Wakefield, Elsie Maud & Bisby, Guy Richard. A 
note on nomenclature 215 

McCranie, James. Sexuality in Allomyces cystogenus 209 

Meyer, Samuel Lewis. Review 348 

Milbrath, J. A. & Tucker, Clarence Mitchell. Root rot of Chamaecyparis 
caused by a species of Phytophthora 94 

Miller, Julian Howell & Burton, Gwendolyn. Georgia Pyrenomycetes III 1 

Mrak, Emil Marcel, Phaff, Herman Jan & Smith, Bert Lowell. Non-validity 
of the genus Asporomyces 139 

Mundkur, Bhalchendra Bhavanishankar, & Kheswalla, Kavasji Framaji. 
Indian and Burman species of the genera Pestalotia and Monochaetia 308 

Murrill, William Alphonso. Florida resupinate polypores 595 

Olive, Lindsay Shepherd & Shanor, Leland. Notes on Araiospora streptandra 
536 

Pady, Stuart McGregor, Distribution patterns in Melampsorella in the national 
forests and parks of the western states 606 

Phaff, Herman Jan, Smith, Bert Lowell & Mrak, Emil Marcel. Non-validity 
of the genus Asporomyces 139 

Plakidas, Antonios George. Venturia acerina, the perfect stage of Clado- 
sporium humile 27 

Pomerleau, Rene. The spherical gall rust of Jack Pine 120 

Porter, John Norman. The mycorrhiza of Zeuxine strateumatica 380 

Ray, William Winfield. Notes on Oklahoma Cercosporae—II 558 

Rea, Paul Marshall. Fungi of southern California. I 563 

Routien, John Broderick. Notes on fungi previously unreported from 
Missouri 579 











INDEX TO VoLUME XXXIV 711 


Salvin, Samuel Bernard. Variations of specific and varietal character in- 
duced in an isolate of Brevilegnia 38 

Seaver, Fred Jay. Announcement 215; Mycologia 348; Parasitic fungi of 
Wisconsin 597; Photographs and descriptions of cup-fungi—XXXVI. 
A new species and genus 298; XXXVII. Pezicula purpurascens 412; 
Plectania coccinea 119; ‘‘The adventure of the ardent mycologist” 705; 
White’s Rutstroemia 598 

—— & Waterston, John MacLaren. Contributions to the mycoflora of 
Bermuda—III 515 

Seeler, Edgar V. Index to Mycologia Europaea 353 

Shanor, Leland. A new Monoblepharella from Mexico 241 

—— & Olive, Lindsay Shepherd. Notes on Araiospora streptandra 536 

Shear, Cornelius Lott. Mycological notes. VI 263 

Singer, Rolf. Type studies on Basidiomycetes. I 64 

Smith, Bert Lowell, Mrak, Emil Marcel & Phaff, Herman Jan. Non-validity 
of the genus Asporomyces 139 

Snell, Walter Henry. Mycological Society of America—report on the 1940 
foray 226; report on the 1941 foray 350; New proposals relating to the 
genera of the Boletaceae 403 

Sparrow, Frederick Kroeber. A classification of aquatic Phycomycetes 113 

Stout, Arlow Burdette. Puff-balls in Ohio 217 

Tehon, Leo Roy. Can we reproduce Saccardo’s Sylloge Fungorum? 592 

Tucker, Clarence Mitchell & Milbrath, J. A. Root rot of Chamaecyparis 
caused by a species of Phytophthora 94 

Wakefield, Elsie Maud, Bisby, Guy Richard & Mason, Edmund William. A 
note on nomenclature 215 

Waterston, John MacLaren & Seaver, Fred Jay. Contributions to the myco- 
flora of Bermuda—III 515 

Weber, George Frederick, Davidson, Ross Wallace & Campbell, William 
Andrew. Ptychogaster cubensis, a wood-decaying fungus of southern oaks 
and waxmyrtle 142 

Weston, William Henry. Book review 221 

Whetzel, Herbert Hice. A new genus and new species of brown-spored 
inoperculate discomycete from Panama 584; Ciliospora albida 525; 
Phytopathological classics 353 

Whiffen, Alma Joslyn. Two new chytrid genera 543 

White, William Lawrence. Studies in the genus Helotium. 1. A review of the 
species described by Peck 154 

Zundel, George Lorenzo. Studies on the Ustilaginales of the world II 123 


INDEX TO GENERA AND SPECIES 


New names and the final members of new combinations are in bold face type. 
Mistakes in the spelling of scientific names encountered in text are corrected 
in the index. 


Acaulopage 274, 278; acanthospora Achlya 48, 49, 116, 194, 200, 203, 
274, 276; gomphoclada 281, 282, 204, 207, 208, 555; dioica 203; 
295; lasiospora 276, 277, 294; flagellata 207; polyandra 203, 207; 
rhicnospora 278, 279; tetraceros racemosa 203, 207 
274, 289-291, 293, 296 Achlyella 114 











712 Mycotocia, Vor. 34, 1942 


Achlyogeton 114 

Acrotheca 430-433, 435-438; Pedro- 
soi 440 

Adelopus balsamicola 230 

Aecidium 684; passifloriicola 695; 
Serjanae 673; tubulosum 673, 683, 
684, 695 


Agaricus 405; campestris 521; olivas- 


cens 


Alboffia oreophila 474 
Alectoria altaica 350; bicolor 350; 


sarmentosa 350 


Aleurodiscus amorphus 231; Farlowii 


231 


Allomyces 115, 194, 209, 212, 213, 


366, 445; arbuscula 204, 212, 213, 
451; cystogenus 210-212; javanicus 
212, 213, 451 


Alwisia 702 


Amanita 216; bisporiger 234, 583; 
Caesarea 404; flavoconia 234; Fros- 
tiana 234; phalloides 233; spissa 
583 


Amanitopsis vaginata 233; vaginata 


fulvus 233; volvata 583 


Amaurochaete 249, 250; ferruginea 


249; trechispora 250 


Amoebochytrium 115, 443 
Amphisphaeria aethiops 229; fusi- 


spora 519, 522 
Anaptychia corallophora 349; sore- 


diifera 349; squamulosa 349 
Androsaceus haematocephalus 239 


Angiopsora 685, 695; compressa 669, 


670, 686 


Anthostomella 6; nigroannulata 519 
Aphanistis 114 


Aphanomyces 116 
Aphanomycopsis 115 


Aplanes 116, 371 
Apodachlya 116 
Apodachlyella 116 


Aposphaeria 264-267; acuta 267; 
clavata 503, 504; complanata 267; 
subtilis 265, 266 


Apostemidium 178 
Araiospora 116, 536, 537, 540, 541; 


pulchra 536, 541; streptandra 536, 
537, 540, 541; streptandra echinu- 
losphaera 538, 540, 541 


Archilegnia 368 
Arcyria cinerea 228; incarnata 228; 


nutans 228 


Armillaria imperialis 234 

Arrhytidia enata 135; involuta 135 

Arthonia biseptata 349; caesia 349 

Arthopyrenia fallax 349; pinicola 
349 


Ascobolus 105, 107, 109, 110; car 
bonarius 376; immersus 104, 106- 
110; Leveillei 104, 106; stercorarius 
104, 106-108 


Ascoconidium Castaneae 414, 415 

Ascocorticium 377 

Ascophanus 107, 109; bermudensis 
516; carneus 107, 109; Holm- 
skjoldii 106, 108 

Aspergillus 372 

Asporomyces 139, 140; asporus 139, 
141; uvae 139, 141 

Asterodon ferruginosum 231, 232 

Asterophlyctis 115 

Asterostroma ochrostroma 231, 232 

Atractobasidium 137 

Auricularia 133; Auricula-Judae 136; 
delicata 136; mesenterica 136; 
polytricha 136, 523; rosea 136 


Bacidia chlorantha 350; endocyanea 
350 

Bacterium 655, 657 

Badhamia 116-118, 251, 252, 260; 
affinis 250, 251; capsulifera 251; 
cinerascens 252; Dearnessii 117, 
118, 248, 253; macrocarpa 253, 254; 
orbiculata 251; panicea 253, 254, 
260; panicea heterospora 254; 
rubiginosa 228 

Barbetia 359 

Basidiobolus 223, 371; ranarum 379 

Battarrea 563, 564, 567, 568, 570, 573, 
574; Digueti 563, 564, 567-569, 
571-573; Digueti f. minor 567, 570; 
Gaudichaudii 566, 567; Griffithsii 
563, 564, 567-569; Guicciardiniana 
566, 567, 574; phalloides 563-567, 
573; Stevenii 565-567 

Belonioscypha ciliatospora 160, 167 

Belonium bryogenum 168 

Belospora 161; ciliatospora 161 

Bicricium 114 

Bifusella acuminata 665 

Blastocladia 115, 358, 366, 445, 450, 
451; strangulata 450 

Blastocladiella 115, 212, 366 

Blyttiomyces 114 

Boletellus 409; Ananas 409; chrysen- 
teroides 409; subflavidus 409 

Boletinellus 65 

Boletinus cavipes 234; glandulosus 
234; porosus 65 

hokage | 403-406, 409; albellus 583; 
americanus 234; auriporus 233: 
badius 233; Betula 409; chromapes 
234; cyanescens 405; edulis 81, 
82, 234, 404; elegans 234; felleus 
233; granulatus 233, 234, 405; holo- 
pus 233, 234; luridus erythropus 
583; niveus 233, 234; piperatus 234; 
Ravenelii 64, 65; Russellii 409; sca- 
ber 234; subluteus 234; versipellis 
234; viscidus 234 

Bonordeniella memoranda 191 

Botrydium 364 
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Botryobasidium coronatum 231; isa- 
bellinum 231; vagum 231 

Botryosphaeria Ribis 519, 524 

Botrytis 57, 392, 395, 397, 585, 586; 
cinerea 217, 585, 586 

Botrytoides 435; monophora 434, 436 

Bourdotia 133 

Bovistoides 532, 534; simplex 532, 
533; Torrendii 532-534 

Brachyallomyces 209 

Brettanomyces 647, 648; bruxellensis 
629, 641, 647; lambicus 640 

Brevilegnia 38-41, 43-51, 116; bi- 
spora 49, 50; diclina 43, 44, 49, 51; 
linearis 43, 49; megasperma 43, 45, 
49; subclavata 39, 43, 49; uni- 
sperma 38, 43; unisperma delica 
43, 44, 49; unisperma litoralis 43, 
47, 49; unisperma montana 49 


Caliciopsis 464, 465, 485, 488-492, 
503, 514; calicioides 493, 498; 
clavata 493, 498, 503, 504; Ellisii 
498; Ellisii Tiliae 497; ephemera 
500; maxima 493, 506, 508, 513; 
nigra 493, 501, 504; pinea 229, 465, 
466, 489-491, 493, 494, 496-498; 
Pseudotsugae 493, 494, 496; steno- 
cyboides 493; subcorticalis 493, 
497, 498, 500; Symploci 491, 493, 
511, 513; thujina 493, 506; Tiliae 
493, 497, 498 

Calicium 465, 490; ephemerum 500, 
501; stenocyboides 493 

Calocera cornea 230; macrospora 135 

Calonectria Umbelliferarum 516 

Calonema 696; aureum 696 

Calvatia gigantea 217, 218 

Calycella scutula 160; turbinata 168 

Calycina 598; albumina 156; bryo- 
gena 168; episphaerica 175; fastidi- 
osa 165; fraterna 173; Limonium 
162; mycetophila 177; navicula- 
spora 169; saprophylla 169 

Calyptospora 231; Goeppertiana 231 

Colsanabeieie 116 

Camarosporium 263; sarmenticium 
263 

Candida 645, 647; Guilliermondi 630, 
641, 647; Krusei 629, 630, 641, 647; 
monosa 140; pelliculosa 645; trop- 
icalis 140 

Cantharellus infundibuliformis 583; 
lutescens 231; tubaeformis 583 

Capnodiella maxima 508 

Capnodium 492; arrhizum 513; fruc- 
ticolum 485; maximum 490, 508, 
510 

Catenaria 115, 443, 444, 451; albo- 
cincta 349; sphaerocarpa 444 

Catenochytridium 115; carolineanum 
200 
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Catherinia 664 

Cenangella deformata 516, 520 

Cenangium Sequoiae 181 

Cephalosporium 655 

Ceracea canadensis 
135 

Ceratiomyxa 696; fruticulosa 228, 
696, 698; sphaerosperma 697 

Ceratostoma juniperinum 501, 
stromaticum 502 

Ceratostomella 650, 655, 657, 660, 
661; Castaneae 655; cirrhosa 660; 
Fagi 651, 655, 661; fimbriata 661; 
leptographioides 652, 655, 657, 660; 
merolinensis 651, 655, 661; micro- 


135; crustulina 


502; 


spora 650, 652, 653, 655, 660; 
minutum 655-657, 659; multi- 
annulata 653; mycophila 651; 


penicillata 657, 658, 660; piceaperda 
657, 658; pilifera 653; pluriannu- 
lata 653, 655; Querci 651, 655, 661; 
rostrocylindrica 655, 656, 658; 
stenoceras 651-653, 655, 659; ves- 
tita 660 

Cercospora 27, 558, 560; adusta 561; 
althaeina 561; angulata 561; avi- 
cularis 561; Callicarpae 561; Catal- 
pae 561; Cocculi 559; cocculicola 


558; Coryli 561; Corylina 560; 
Davisii 561; desmodiicola 561; 
Elaeagni 561; granuliformis 561; 


guanicensis 523; Kolkwitziae 559; 
lathyrina 561; Pentstemonis 562; 
Petersii 562; Physocarpi 560; Pul- 
cherrimae 562; rhuina 188; rosi- 
cola 562; Rubigo 560; Spiraeae 560; 
Teucrii 562; Toxicodendri 188; 
Weigeliae 560 

Cercosporella 560; californica 188 

Ceriomyces 404 

Cetraria ciliaris 350 

Chaetotrichum 189; 
182, 189;.Solani 189 

Characium 363 

Chlorochytrium 363 

Chlorociboria versiformis 178, 229 

Chloroscypha Jacksoni 229 

Chlorosplenium aeruginosum 229 

Chromocrea gelatinosa 229 

Chrysomyxa chiogenis 231; Ledi 231; 
ledicola 231 

Chytridium 115, 556; Polysiphoniae 
200; simulans 198 

Ciboria ciliatospora 159 

Ciliospora 527-529, 531; albida 526 
531; gelatinosa 528, 530 

Cladochytrium 115, 444, 445, 447; 
crassum 200; hyalinum 200, 450; 
replicatum 200, 444, 451; stomato- 
philum 445 

Cladonia impexa 350; mitis 350 


macrosporum 
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Cladosporium 35, 430, 432, 438, 439; 
herbarum 217; humile 28, 34-37, 
234 

Clastoderma Debaryanum 703 

Clathrospora 664 

Claudopus depluens 580 

Clavaria 515; amethystinoides 232; 
byssisseda 583; fusiformis 232; 
pistillaris 583; vermiculata 515 

Claviceps purpurea 229 

Clithris crispa 184; morbida 229; 
Sequoiae 183 

Clitocybe laccata 233; laccata striatu- 
lata 580, 581 

Clitopilus 66; Giovanellae 66; muti- 
lus 66; Passeckerianus 66; prunulus 
66; variabilis 66; Woodianus 581 

Clypeothecium 271; Weirii 271, 273 

Coccidioides immitis 452, 454, 456, 
457, 460-463 

Coccomyces coronatus 230; coronatus 
laciniatus 230 

Cochlonema 274, 283, 287, 291; 
bactrosporum 274, 291; bactro- 
sporum longius 292, 293, 297; 
euryblastum 285, 287, 288, 291, 
293, 296; megalasomum 286; sym- 
plocum 284, 286, 287; verrucosum 
284, 286, 287 

Codium 365 

Coelomycidium Simulii 445, 450 

Coenomyces 115 

Collemodes 376 

Collonema 264, 265; hemisphaericum 
264; papillatum 264, 265 

Collybia cirrata 233; dryophila 233; 
radicata 233; radicata furfuracea 
233 ‘ 

Comatricha 249; elegans 228; Ellisii 
698; fimbriata 703; laxa 698; 
nigra 257; pulchella 228; Rispaudii 
254; Suksdorfi 257; typhoides 228 

Completoria 223 

Conidiobolus 223 

Coniophora 303; cerebella 303; olli- 
vacea 231; sistotremoides 231 

Coprinus 234, 306; plicatilis 581 

Coralliochytrium 114 

a acicularis 229; militaris 
579 


Corticium 377; arachnoideum 231; 
calceum 231; coronilla 302; galac- 
tinum 231; livido-caeruleum 231; 
roseo-carneum 231; subpallidum 
231; sulphureum 231; Tsugae 231 

Cortinarius michiganensis 581 

Corynelia 464-469, 472, 474, 485, 488, 
490-492; bispora 468, 487, 488; 
brasiliensis 469, 475, 477, 479, 


481; carpophila 485, 487; clavata 
469, 503, 504; clavata f. andina 473; 
clavata f. macrospora 488; clavata 
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portoricensis 479; fructicola 466, 
468, 485, 488, 492; jamaicensis 469, 
475, 478, 481; juniperina 492, 502; 
nipponensis 469, 472, 481; oreo- 
phila 469, 474, 475, 477-479, 481; 
portoricensis 469, 475, 478, 479, 
481; pteridicola 508, 510; tripos 
481, 482; tropica 469, 471-473; 
uberata 465, 468, 469, 471, 472 

Coryneliella 464 

Coryneliospora 467, 468, 485, 487; 
fructicola 485, 487 

Craterellus lutescens 231 

Craterium 701; minutum 228; para- 
guayense 254 

Crepidopus 216 

Crepidotus applanatus 233 

Cribraria 256; atrofusca 254, 255; 
dictyospora 255, 256; laxa 256; 
microcarpa 228; piriformis 255; 
tenella 228 

Cricunopus 406 

Crocynia neglecta 349 

Cronartium 121; coleosporioides 120- 
122, 625; Commandrae 120; Comp- 
toniae 120; Quercuum 120, 579; 
ribicola 231 

Cryptococcus Fagi 705 

Cryptomyces Pteridis 230 

Cudonia circinans 229 

Cudoniella acicularis 179 

Cylindrosporium 560 

Cyphelium stenocyboides 493 

Cystobasidium sebaceum 136 

Cystogenes 209, 210, 212 


Dacrymyces abietinus 230; delique- 
scens 135, 230; Ellisii 135; gangli- 
formis 135; palmatus 135, 230; 
punctiformis 135 

Dacryomitra brunnea 230 

Daedalea Berkeleyi 523; confragosa 
232, 401; unicolor 232 

Daldinia concentrica 229 

Dangeardia 114 

Dasyscypha 176; Agassizii 229 

Dasyscyphella Vitis 229 

Debaryomyces Guilliermondii 140 

Dendrophoma pleurospora 264 

Dermatea 180, 298, 300; acerina 229; 
balsamea 229; brunneo-pruinosa 
180, 298, 300; lobata 298; mollius- 
cula 229; mycophaga 175, 176; 
purpurascens 412, 414 

Diachea 260, 594; cerifera 593; 
leucopodia 228; miyazakiensis 593 

Diacheopsis 594 

Dialonectria Peziza 229 

Diaporthe Arctii 1 

Diatrype Stigma 229 

Diatrypella 176; verrucaeformis 229 











INDEX TO VOLUME XXXIV 


Dicaeoma atrum 689; Chaetochloae 
678; eslavensis 689; Huberi 692; 
macrum 687; Setariae 691; sub- 
striatum 683; tubulosum 683 

Dichaena strumosa 501 

Dicranophora 371 

Dictydium cancellatum 228 

Dictyocephalos 574 

Dictyuchus 47, 116 

Diderma effusum 228; globosum 228; 
simplex 256; testaceum 228 

Didymium 260; anellus 24, 249; 
complanatum 228; minus 228; 
squamulosum 228; Sturgisii 256; 
xanthopus 228, 261 

Didymosphaeria Andropogonis 521, 
5 

Diedickea Piceae 185, 186 

Dilophospora 528-530; albida 527, 
529, 530; Alopecuri 528, 530, 531; 
graminis 528 

Diplodia Theobromae 523 

Diplophlyctis 114, 379; intestina 200, 
363 


Dipodascus 372; albidus 372; uni- 
nucleatus 372 

Discinella livido-purpurea 230 

Dothichiza Garryae 187 

Dothiorella 519 

Duplicaria acuminata 665 


Eccilia pentagonospora 581 

Echinostelium minutum 228, 703 

Ectrogella 115 

Eichleriella Leveilliana 135;  pul- 
vinata 135; spinulosa 135 

Elaeomyxa 593, 594; cerifera 593, 594; 
miyazakiensis 593, 594 

Elsinoé 214, 318, 321; Adeniae 318; 
amazonica 214; ampelina 214; 
Antiaridis 318; australis 214; Calo- 
pogonii 214; Canvaliae 318; Chand- 
leri 318; Dolichi 318, 321; Faw- 
cettii 214, 318, 321; Hansfordii 318, 
320; Piperis 318; Piri 214; Pseudo- 
spondiadis 318; Randii 214; Te- 
phrosiae 318, 321; Tylophorae 318; 
Urerae 318; veneta 214 

Endochytrium 115, 445; operculatum 
200, 201, 444, 451 

Endocoenobium 115 

Endoconidiophora 660; fimbriata 661 

Endoconidium 412, 414 

Endohormidium tropicum 473 

Endophyllum 695 

Endothia 521; Coccolobii 521 

Enerthenema 256; melanospermum 
256, 257; papillatum 256, 257 

Entomophthora 602 

Entophlyctis 114; heliomorpha 200; 
texana 200 
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Entyloma Astor-sericeanum 126; Me- 
liloti 192; Spragueanum 127 

Eocronartium 134 

Erioderma 349; mollissimum 349 

Erysibe arillata Gladioli 52, 53 

Erysiphe 356; Chelonis 229; Galeop- 
sidis 229; lamprocarpa 229 

Euallomyces 209, 212 

Eudorina illinoisensis 451 

Eurychasma 115 

Eurychasmidium 115 

Euthraustotheca 48, 49 

Eutypa flavovirens 229 

Eutypella cerviculata 229 

Eu-zignoella 272 

Exidia 133, 138; candida 135; glandu- 
losa 135; nucleata 135, 230; recisa 
135; saccharina 135 


Favolus canadensis 232 

Femsjonia luteo-alba 135 

Fenestella princeps 229 

Fistulina 403 

Flammula sapinea 233 

Fomes applanatus 232; conchatus 
232; connatus 232; fomentarius 177, 
232; igniarius laevigatus 17, 19-21, 
26, 232; pinicola 232; roseus 232; 
scutellatus 232; subroseus 232 

Fomitiporella 595 

Fomitiporia 595 

Fonsecaea 431, 435, 438, 439; com- 
pacta 427, 431; Pedrosoi 431, 434, 
435, 438, 439; Pedrosoi Clado- 
sporioides 432, 434, 436, 438; 
Pedrosoi communis 432-434, 436, 
438; Pedrosoi Phialophorica 432, 
434, 437, 438, 440; Pedrosoi 
typicus 431-436, 438, 440 

Frostiella 409 

Fuligo cinerea 257; septica 228, 379 

Fusarium 102, 383, 642 

Fuscoporella 595 

Fuscoporia 595 

Fusicladium 35 


Galera tibiicystis 233 

Ganoderma 573; lucidum 233 

Geaster 13, 15, 16; Archeri 15; 
coronatus 583; fimbriatus 583; 
mammosus 16; radicans 583; xer- 
ophilus 13-15 

Gelasinospora 303; tetrasperma 303, 
304 


Geolegnia 47, 116 

Gloeosporium 105; punctiforme 234; 
Theobromae 105 

Gloeotulasnella 132; cystidiophora 
134; metachroa 134; pinicola 134; 
traumatica 134; tremelloides 230 

Glomerella 219-221; cingulata 220 

Glomerularia Corni 134, 234 
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Glonium lineare 229 

Gnomonia 31 

Godronia Linnaeae 230 

Gomphidius flavipes 234 

Gomphinaria 435 

Gomphonema micropus 551 

Gonapodya 115 

Gonatorrhodiella Highlei 705 

Gorgoniceps 178; turbinata 178 

Grandinia farinacea 232 

Graphium 651, 655 

Grosmannia 657, 658, 660, 661; 
serpens 658 

Guepinia Peziza 132 

Guepiniopsis alpinus 135; chryso- 
comus 135; tortus 132, 135 

Gymnosporangium aurantiacum 231; 
cornutum 231 

Gyrodon 65; merulioides 65; Rom- 
pelii 65 

Gyroporus, 405-409; castaneus 405; 
cyanescens 65, 405; pisciodorus 408 ; 
roseialbus 407; subalbellus 65; um- 
brinisquamosus 407 


Hadrotrichum Populi 215 

er Sequoiae 181, 182, 
186 

Hansenula 628, 630-634, 640, 643, 
645-647; anomala 629, 630, 632, 
634-636, 642, 643, 645-647; anom- 
ala heteromorpha 630, 636, 642- 
644, 647; anomala longa 630, 632, 
635, 636, 642, 643, 647; anomala 
productiva 630, 632, 635, 643; 
anomala robusta 630, 632, 635, 643; 
anomala sphaerica 629, 630, 632, 
634-636, 642, 643, 645-647; Ciferri 
630, 632, 638, 642-647; fermentans 
633; javanica 630, 632, 635, 643, 
645; lambica 630, 639, 642, 643, 
645, 647; nivea 630, 632, 634, 635, 
643; panis 629, 630, 632, 635, 643; 
saturnus 629, 630, 632, 637, 642- 
647; Schneggii 629, 632, 639, 642, 
643, 645-647; suaveolens 630, 632, 
637, 642-647; subpelliculosa 629, 
630, 636, 642, 643, 645-647; 
Wichmanni 632 

Hantzachia phycomyces 661 

Harpochytrium 370 

Helicobasidium candidum 136; pur- 
pureum 132 

Helicogloea 137; Lagerheimi 136; 
pinicola 136 

Helicoma Curtisii 234; larvale 524 

Helicomyces roseus 524; scandens 234 

Helotium 154, 155, 161, 175, 234; 
aciculare 179; affinissimum 178; 
albellum 157; albopunctum 167, 
172; album 162, 230; albuminum 
156, 159, 163, 166; appendiculatum 


161; atrosubiculatum 516, 518, 529, 
530; bryogenum 167-169; cari- 
cinellum 178; ciliatosporum 161; 
citrinulum Seaveri 172; citrinum 
179, 230; Conocarpi 517, 518; 
cyathoideum 179; destructor 163, 
165, 167; epiphyllum 179, 230; 
episphaericum 157, 167, 175-177; 
fastidiosum 158, 165, 167, 168, 230; 
flexuosum 172; fraternum 159, 167, 
173, 175, 230; gracile 154, 159, 162, 
166; griseolum 176; herbarum 157, 
159; hydrogenum 178; hymeni- 
ophilum 176; limonium 159, 162, 
163, 167; lutescens 179; macro- 
sporum 155, 177; mycetophilum 
167, 177; naviculasporum 159, 
167-169, 171; palustre 178; para- 
siticum 175, 176; phyllophilum 230; 
pileatum 178; planodiscum 167, 
171; rhizogenum 178; rugipes 178; 
salicellum 179; saprophyllum 169, 
170; Scutula 154, 158, 159, 161, 
166, 167; Scutula albida 171; 
Scutula f. Lysmachiae 160; Scutula 
f. Rubi 160; Scutula f. Rudbeckiae 
160; Scutula f. vitellina 160; 
_sordatum 167; sordidatum 171; 
sparsum 169, 171; subcarneum 163; 
subrubescens 178; thujinum 155, 
178; turbinatum 167, 168; Ver- 
benae 160; vibrissoides 178; virgul- 
torum Scutula 160; vitellinum 159; 
vitellinum pallido-striatum 160 

Hemiarcyria 699 

Hemitrichia 699; clavata 228, 699, 
700; montana 699, 700; Serpula 
228; stipitata 228, 700; Vesparium 
228 


Heterotextus 137 

Hexajuga 66 

Hormodendroides 435; Pedrosoi 433, 
436 

Hormodendrum 430-439; compactum 
440, 441; Pedrosoi 438 

Humaria turbinata 168 

Humarina semiimmersa 583 

Hyaloria Pilacre 136 

Hydnangium carneum 64; Soder- 
stromii 64 

Hydnoporia 595, 596 

Hydnum 357; fuligineo-violaceum 
580; zonatum 583 

Hygrophorus ceraceus 233; conicus 
583; miniatus 233 

Hymenobolina 701; parasitica 258, 
259, 701; pedicellata 259, 701, 702 

Hymenochaete 150; cinnamomea 231; 
spreta 232; tabacina 232 

Hymenoscypha albopuncta 172; gra- 
cilis 160; planodisca 171; Scutula 
160; Scutula Lysmachiae 160; 
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Scutula Rudbeckiae 160; sub- 
carnea 163 

Hyphochytrium 115 

Hypholoma sublateritium 583 

Hypochnus fumosus 231; olivascens 
232; purpureus 132 

Hypocrea patella 229; rufa 229 

Hypomyces aurantius 229; 
fluorum 229; polyporinus 229 

Hypoxylon caries 229; cohaerens 229; 
commutatum Holwayanum 229; 
fuscum 229; Lakei 229; Morsei 176; 
multiforme 229; rubiginosum 229 

Hypsotheca 489-491; calicioides 490, 
491, 498; ephemera 500; subcorti- 
calis 490, 500; thujina 490, 506 


lacti- 


Inocybe lacera 233 
Isoachlya 116 
Ixocomus 404, 406, 409 


Jola 134 


Kleistobolus 701, 702; pusillus 257, 
258, 702 

Kloeckera 141 

Krombholzia 405, 406 

Krombholziella 405, 406 


Labyrinthomyxa 358 
Labyrinthula 359 


Lachnella_ corticalis 230; rufo-oli- 
vacea 298 
Lachnum Arundinariae 230;  leu- 


cophaeum 230; pygmaeum 178; 
virgineum 230 

Lactaria 8; chrysorhea 9, 10, 12; 
crocea 9, 10, 12; deceptiva 233; 
delicata 9, 10, 12; deliciosa 233, 
581; fuliginosa 233; glaucescens 
113; Indigo 583; maculatipes 8-12; 
pergamena 581; piperata 113; 
scrobiculata 10; subdulcis 233; 
theiogala 9, 10; torminosa 233 

Lagena 116 

Lagenidium 116 

Lagenula 485, 489, 492, 503; arrhiza 
492, 513; fructicola 485, 492; 
nigra 492, 502 

Lagenulopsis 468, 485, 487, 490; 
bispora 486, 488 

Lambertella 584, 585; Corni-maris 585 

Lamproderma atrosporum 257; co- 
lumbinum 594; muscorum 257; 
scintillans 228, 257 

Laschia 235-238; Auriscalpium 237- 
239; chippii 238; intermedia 238; 
sabalensis 238, 239 

Lasiobolus 107; equinus 106-108; 
pilosus 230 

Lasiosphaeria crinita 229; hispidula 
229; viridicoma 229 
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Latrostium 115 

Lecanora hypoptoides 350; insignis 
349; olivaceopallida 349; pinastri 
350 

Leccinum 403, 405, 406, 409; auran- 
tiacum 405; aurantiacum leuco- 
podium 405; aurantiacum rufum 
405; constrictum 405; edule 405; 
elephantinum 405; lactifluum 405; 
luridum 405; piperatum 405; rube- 
olarium 405; scabrum 405, 406; sub- 
tomentosum 405 

Lecidea Degelii 349; deminutula 349; 
dryina 267; granulosa 350; gyrodes 
349; helvola 350; helvola longi- 
spora 349; mollis 350; olivacea 
inspersa 349; subsimplex 350; sub- 
tilis 349 

Lenzites betulina 232; saepiaria 232 

Leocarpus fragilis 228 

Leotia lubrica 230; lubrica f. Steven- 
soni 579 

Lepiota 322; aurantiogemmata 322, 
324; clypeolaria 582; gemmata 322, 
324; naucina 583; scabrivelata 324 

Leptogium americanum 350 

Leptographium 657, 658, 660, 661; 
Lundbergii 658 

Leptolegnia 116 

Leptomitus 116 

Leptonia seticeps 582 

—— contorta 349; Quercus 
349 


Leptosphaeria 1, 663, 664; Asteris 3, 
7; caricinella 663; clavigera 2; 
clavispora 1, 3, 7; junciseda 663; 
latebrosa 4; longipedicellata 2, 3, 7; 
mesoedema 4; picastra 273; sub- 
compressa 3, 4, 7; subconica 2; 
vagabunda 2; vagans 663 

Leucogyroporus 408, 409; deflexus 
408; pisciodorus 408; Rhoadsiae 
408; stramineus 408 

Leucoloma turbinata 168 

Liagora 375; tetrasporifera 375 

Licea 258, 259, 700-702 biforis 257, 
258, 703; castanea 257, 258; 
clavata 700; flexuosa 700; Kleis- 
tobolus 702, 703; minima 228, 258, 
703; operculata 702, 703; parasitica 
702, 703; pedicellata 702, 703; 
pusilla 700, 702; Tubulina 700; 
variabilis 700 

Liceopsis 702 

Ligniera 115, 597 

Lindbladia 701 

Linospora 6 

Lophodermium melaleucum 

oxii 665; Thujae 230 

Lycogala 249; epidendrum 228; flavo- 
fuscum 249 

Lycogalopsis Solmsii 515 


230; 
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Lycoperdon fuscum 583; gemmatum 
322, 324; muscorum 234; pyriforme 
234; subincarnatum 234; ‘umbrinum 
234 


Macrochytrium 115, 445 

Macroderma 61, 62 

Macrophoma 191; cylindrospora 666; 
ilicella 190, 191 

Marasmius rotula 233 

Martinia 585, 588; panamaensis 586, 
588-590 

Massaria inquinans 229 

Megachytrium 115 

Melampsora Medusae 231 

Melampsorella 606-610, 612-616, 
619-622, 625, 627 

Melanoleuca 71 

Melanoporia 595, 596 

Melomastia 272 

Meruliporia 595, 596; incrassata 596 

Metasphaeria 1; sepalorum 664 

Microglossum rufum 230 

Micromphale 216 

Micromyces 114 

Micromycopsis 114 

Microphiale diluta 169 

Microsphaera 356 

Microthelia inops 349 

Mindeniella 116 

Mitochytridium 114 

Mollisia 178; benesuada 230; cinerea 
230; ramealis 230; stictella 230 

Monascus 372 

Monilia Amelanchieris 575, 576; 
sitophila 347 

Monilinia 575; Amelanchieris 575 

Monoblepharella 115, 241, 245, 246; 
mexicana 242-246; Taylori 241, 
245, 246 

Monoblepharis 115, 244-246, 366, 
367, 370; ovigera 245, 246 

Monochaetia 308, 315-317; depaze- 
oides 315; Mali 315 

Mortierella 372 

Mucor 372, 382; plumbeus 229; 
racemosus 229 

Mucronella aggregata 232 

Mycena corticola 233; haematopa 233 

Mycoderma 141 

Mycosphaerella 31; Sequoiae 184 

Myrioblepharis 115 

— 532, 533; coliforme 532, 

33 

Myrophagus 114 

Myxomyces 237 

Myzocytium 116 


Naucoria Centunculus 420; siparia 
233 


Nectria 705; cinnabarina 229; coc- 
cinea 705; Coryli 229; episphaeria 
229; Lantanae 516 

Nematosporangium 549 

Nephrochytrium 111, 115 

Nephroma parile 350 

Neurospora 303, 306, 340, 342, 346, 
347; crassa 325, 340, 346; sitophila 
326, 342, 346, 347, 521; tetra- 
sperma 303-305, 325-327, 330, 333, 
335, 336, 339, 343-347 

Nigredo leptoderma 670 

Nowakowskia 115, 549, 550, 556; 
Hormothecae 549, 550 

Nowakowskiella 115, 443, 444, 447; 
elegans 200; profusum 200; ramo- 
sum 200 

Nucleophaga 114 


Obelidium 115 

Ochrolechia Yasudae 349 

Octojuga 66; Giovanellae 66 

Octomyxa 115 

Odontia arguta 523; cristulata 232; 
fimbriata 232; stipata 232 

Odontotrema 267, 269-271; hemi- 
sphaericum 269-271; minus 267- 
_ 269, 271 

Oedogonium 366 

Oligonema 259, 696; flavidum 696; 
nitens 696 

Ollula pezizoidea 668 

Olpidiomorpha 114 

Olpidiopsis 116, 203, 356, 363, 368 

Olpidium 114, 199, 363, 370, 379; 
gregarum 200; radicale 362, 368, 
379; Uredinis 104 

Ombrophila Clavus 178 

Omphalia Epichysium 582; Gio- 
vanellae 66; philonotis 66; umbelli- 
fera 66 

Oncosporella 264 

Opegraphia cinerea 349 

Ophiobolus 1, 6; acuminatus 7; anguil- 
lides 1; Cirsii a3 Cirsii-altissimi 5, 
6, 7; Junci 5, 7; juncicola 7; 
nigro-clypeata 4, g, 73 Solidagi- 
nis 6 

Ophionectria cylindrothecia 516, 524 

Ophiostoma 650, 651, 655, 660 

Ophiotheca 701; chrysosperma 228 

Orbilia coccinella 230; leucostigma 
230; xanthostigma 230 

Orcadella 258, 259, 701; operculata 
228, 258, 701; parasitica 258; 
pusilla 258 


Ozonium auricomum 524 


Panaeolus retirugis 582 

Panus rudis 233; stypticus 233 

Papulaspora 52-58, 391, 392, 394- 
398; appendicularis 392, 393, 394- 
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397; coprophila 391, 395-397; 
Dodgei 391-393, 395-397, 399; 
Gladioli 53-57, 58, 391-393, 396- 
399; polyspora 394; rubida 392, 393, 
395-397 

Paragyrodon 65 

Parmelia Arnoldii 350; cetrarioides 
350; dissecta 349; lobulifera 349; 
revoluta 350; sorocheila 349; soro- 
cheila catawbiensis 349; subauri- 
fera 350; trichotera 350; tubulosa 
350 

Patella albida 583; pulcherrima 583; 
scutellata 230 

Patellaria atrata 524; minor 267 

Patouillardina cinerea 135 

Paxillus atrotomentosus 233; 
tus 233 

Paxina macropus 230 

Peniophora alutacea 232; argillacea 
232; carnosa 232; cinerea 232, 523; 
cremea 232; hydnoides 232; longi- 
spora 232; mutata 232; piceina 232; 
sanguinea 232; tenuis 232 

Penzigia bermudensis 521 

Perenniporia 595; nigrescens 595; 
unita 595 

Perichaena 259, 701; corticalis 259, 
260; corticalis liceoides 259; ver- 
micularis 260 

Peridermium 606, 626; balsameum 


involu- 


Peronospora obducens 229 

Pertusaria amara 350; laevigata 350; 
leioterella 350 

Pestalopezia 300; brunneo-pruinosa 
300; Rhododendri 299, 300, 301 

Pestalotia 180, 298, 300, 301, 308, 
309, 312, 313, 316, 317; albomacu- 
lans 312; Banksiana 312; brevipes 
314; caffra 316; Citri 312, 317; 
clavispora 311; depazeoides 316; 
elasticola 311; funerea 313, 316; 
funerea f. Mangiferae 309; fusces- 
cens 316; gibbosa 180, 298; Gos- 
sypii 309; Guepini 308, 312, 313; 
Lawsoniae 315, 317; Lepidosperm- 
atis 313; leprolegna 309; longi- 
aristata 310; macrotricha 313; 
Mali 315; malorum 310; mangal- 
orica 311; Mangiferae 309; Mene- 
ziana 309; Micheneri 310, 524; 
palmarum 308, 313, 314; palmicola 
314; pauciseta 309, 313; Phoenicis 
314; pinnarum 314; pipericola 314, 
317; Psidii 311; Sapotae 311; suffo- 
cata 312; Taslimiana 310, 317; 
Theae 313; versicolor 311; virga- 
tula 309 

Petersenia 116 
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Pezicula 412; acericola 230; carnea 
230; purpurascens 413, 414, 415: 
subcarnea 230 

Peziza 155, 300; albumina 156, 157; 
bulgarioides 599: citrina 179; cya- 
thoidea 179; firma 598; muscorum 
169; ochracea 186, 191: planodisca 
171; pustulata 192; Scutula 159; 
strobilina 599; subcarnea 163 

Pezizella 31; albopuncta 172; anon- 
yma 177; aristospora 182, 183; 
planodisca 171 

Phacidium 61, 62; 
lacerum 61, 268; 
Vaccinii 230 

Phaeociboria 589 

Phaeosphaerella Rhamni 185 

Phellorina 534, 535; macrospora 532, 
534, 535 

Phelonitis 700 

Phialea 154; anomala 155, 178; ap- 
pendiculata 160; cyathoidea 230; 
dolosella 230; gracilis 160; Scutula 
159; Scutula Rudbeckiae 160; 
subcarnea 163; vitellina 160; vitel- 
lina pallido-striata 161 

Phialoconidiophora 435; 
heimia 436 

Phialophora 430, 432, 435-439; mac- 
rospora 432, 437, 440; verrucosa 
430, 432, 433, 438, 440, 441 

Phlebia strigoso-zonata 232 

Phleogena 132; faginea 132, 134, 136 

Phlogiotis helvelloides 135 

Phlyctidium 110, 114, 550, 551, 556; 
anatropum 551; anomalum 550- 
552, 555; laterale 550 

Phlyctochytrium 105, 110, 114, 366, 
556; Lippsii 105, 106 

Pholiota erinaceella 233 

Phoma 267; acuta 266; 
191; pulviscula 267 

Phyllachora graminis 230 

Phylloporus Rompelii 65 

Phyllosticta 666, 667; Fritillariae 666; 
hispida 666; Monardellae 666; 
nigrescens 666; Phoradendri 188 

Physalacria inflata 232 

Physalospora 31, 191; Ilicis 190, 191 

Physarum 252, 260, 700, 701; Bethe- 
lii 703; bivalve 228; cinereum 228; 
globuliferum 228; Licea 700; nudum 
260; psittacinum 260; psittacinum 
fulvum 260; pusillum 260; reni- 
forme 253; superbum 261; viride 
228, 704; viride Bethelii 703 

Physcia melops 349; subtilis 349; 
Wainioi 349 

Physisporinus 595; spissus 595; vinc- 
tus 595 

Physocladia 115, 444 

Physoderma 115, 444 


Curtisii 62; 
nigrum 59-63; 


Guggen- 


ilicina 190, 
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Physorhizophidium 114 

Phytophthora 94, 96, 101-103, 195, 
202; cactorum 202: cambivora 99; 
Cinnamomi 99, 103; cryptogea 99, 
206; Drechsleri 99; erythroseptica 
99; hibernalis 101; infestans 99, 
101; lateralis 96, 97, 98-103; 
megasperma 206; Phaseoli 99; 
Richardiae 99; Syringae 101 

Pichia 140, 632, 640, 641, 647; 
Chodati 630, 640, 647; fermentans 
629, 640, 647; fermentans rugosa 
ring 640, 647; Kluyveri 630, 641, 
64 

Pilacre faginea 138, 583; Petersii 132 

Pinuzza 403, 404; flava 404 

Pithya Cupressi 178, 516 

Pityrosporum 141 

Plasmodiophora 115, 359 

Plasmophagus 114 

Platygloea fusco-atra 136; Penio- 
phorae 136 

Plectania coccinea 119 

Plectospira 116 

Pleolpidium 193, 194, 196, 199, 202, 
208; Apodyae 197; Ariosporae 197; 
Blastocladiae 199; cuculus 198; 
inflatum 195, 205, 208; irregulare 
198; marinum 200; Monoblepha- 
ridis 196; Polyphagi 199; Rhipidii 
197; tuberculorum 199 

Pleospora 663, 664; permunda 664 

Pleotrachelus 114 

Pleurostoma Candollei 229 

Pleurotrema solivagum 349 

Pleurotus 216; candidissimus 233; 
corticatus 582; Passeckerianus 66 

Plicaria turbinata 168 

Plowrightia morbosa 230 

Pluteus cervinus 233; cervinus albus 
233; nanus 233 

Podaxon 534; pistillaris 534, 535 

Podochytrium 114; clavatum 551 

Podosphaera 356 

Polyactis vulgaris 217 

Polychytrium 442-444; aggregatum 
442, 444-447, 449, 450 

Polymyxa graminis 597 

Polyphagus 115; Euglenae 363 

Polyporus 145, 147, 149, 152, 651; 
abietinus 232; adustus 232; albel- 
lus 232; anceps 232; betulinus 232; 
brumalis 232; cinnabarinus 233: 
circinatus 583; compactus 142; 
concrescens 176; elegans 233; fibril- 
losus 234; galactinus 233; gilvus 
523; glomeratus 17, 26, 142, 144, 
150, 153; graminicola 523; hirsutus 
233; lucidus 145, 149; pargamenus 
233; perennis 233, 234; radiatus 
233; resinosus 233; rheades vul- 
pinus 233; Rickii 143-145, 149, 
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153; semipileatus 233; sulphureus 
192; Tsugae 233; Tulipiferae 233; 
varius 233; versicolor 233 

Polysphondylium pallidum 228 

Pontisma 116 

Poria 17, 595; Andersonii 142, 153; 
euporia 233; medulla-panis 233; 
nigrescens 233; obliqua 150; pruni- 
cola 19-21, 233; semitincta 233; 
spiculosa 17, 19-25 

Porothelium fimbriatum 232 

Pringsheimiella 114; dioica 203 

Protoachlya 116 

Protoderma 701 

Protogaster 377 

Protohydnum cartilagineum 135 

Psathyra obtusata 583 

Psathyrella crenata 583 

Pseudocyphellaria Mougeotiana 350 

Pseudolpidiopsis 356, 363, 368 

Pseudolpidium 116; Pythii 203 

Pseudopithyella minuscula 516 

Pseudosphaerita 116 

Pseudospora 359, 360 

Psilopezia deligata 230 

Ptychogaster 145, 147-149, 151, 152; 
cubensis 143-152; Fici 145; lucidus 
144, 145, 153 

Puccinia 104; angustata 231; an- 
gustata typica 231; araguata 674, 
682, 686, 687; atra 688-692; 
Caricis 231; Caricis grossulariata 
231; catervaria 669, 673, 676, 677, 
679-682; Chaetochloae 673, 676- 
679, 681, 682, 686; circumdata 669, 
674, 679-682, 693; compressa 685; 
dolosa 669, 670, 674, 679, 681, 
682, 686, 693; eslavensis 689-691; 
Gladioli 398; Grossulariae 231; 
Helianthi-mollis 231; Hieracii 231; 
Huberi 674, 681, 682, 692-694; 
levis 669, 680-682, 693, 694; 
macra 687, 688, 692; Maublancii 
678; obtegens 231; panicicola 670; 
panicophila 688-69 1; paspalicola 
669, 685, 686; Pilgeriana 673, 683, 
685; Poae-sudeticae 231; porphyro- 
genita 231; pseudoatra_ 688, 690- 
692; Puttemansii 669, 676, 677, 
682, 693, 694; Setariae 688, 691, 
692; substriata 669-671, 673-675, 
679, 682-687, 693; tubulosa 669, 
683, 685, 686, 694; Violae 231, 579, 
580 


Pucciniastrum americanum 231; Go- 
eppertianum 231; Myrtilli 231; 
Potentillae 231 

Pulveroboletus 65; Ravenelii 64 

Pyrenopsis subfuliginea 350 

Pyrenula bahiana 349; brunnea 349 

Pythiella 116 

Pythiogeton 116 
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Pythiomorpha 116 

Pythiopsis 116 

Pythium 116, 198, 278, 289, 291, 
368, 543, 544, 547, 549, 550, 555, 
557; Debaryanum 200; gracile 
202; intermedium 198, 205; mono- 
spermum 198; myriotylum 283; 
splendens 274; vexans 198 


Radulum orbiculare 232; quercinum 


Ramularia 28, 668; lethalis 28; ob- 
ducens 668 

Resupinatus 216 

Reticularia 116; Lycoperdon 228 

Rhamphora 264; pyrenophora 264; 
thelocarpoidea 264; tympanidispora 
264 

Rhipidium 116, 541; americanum 206; 
continuum 206 

Rhizidiomyces 115, 361, 370 

Rhizidiopsis 114 

Rhizidium 114, 552 

Rhizocarpon intermedium 349; pli- 
catile 350; reductum 350 

Rhizoclosmatium 115 

Rhizoctonia 382, 383, 387, 389; 
mucoroides 381, 382, 384-389 

Rhizophidium 105, 110, 114, 539, 
541-543, 550, 551, 554-556; Beau- 
champi 445, 451; carpophilum 555; 
fungicolum 104; globosum 200; 
graminis 363; laterale 556; macro- 
sporum 552, 555, 557 

Rhizophlyctis 115; Petersenii 200, 
201; rosea 201, 208 

Rhizosiphon 114 

Rhodochytrium 364 

Rhodotorula rubra 140 

Rhopalomyces elegans 234 

Rhytisma 61, 62; Andromedae 62; 
canadensis 230; Curtisii 61; Ilicis- 
canadensis 230; salicinum 230 

Rosellinia ligniaria 229; pulveracea 
264 


Rostkovites 406 

Rozella 114, 193-197, 199, 201-204, 
208; Allomycis 204; Apodyae 193, 
197; Apodyae brachynematis 197; 
Barrettii 202; Blastocladiae 199; 
Cladochytrii 200, 204; Cuculus 198, 
199, 202; Endochytrii 200; laevis 
201, 202; marina 200, Monoblepha- 
ridis 193, 194, 196; Polyphagi 199; 
Rhipidii 193, 197, 198; Rhipidii 
spinosa 197; Rhizophlyctii 201; 
septigena 193-195, 203-208; simu- 
lans 194-196, 204, 207 

Rozellopsis 193, 195, 196, 202, 204, 

208; inflata 205; septigena 

206; simulans 207; Waterhouseii 
206 


Russula 71, 76, 237, 400, 416; 
abietina 90, 91; aeruginea 233; 
alutacea 234; amethystina 77; 
amygdaloides 9, 12; atropurpurea 
78, 83, 84, 400; atroviolacea 92; 
aurantialutea 9, 12; badia 74, 77, 
92; Balloui 66, 67; Barlae 78; 
betulina 90, 91; Blackfordae 89, 90; 
blanda 73; borealis 9, 12, 233; 
Bresadoliana 93; Britzelmayri 79; 
brunneola 76; Burkei 79; Burling- 
hamiae 67; caerulea 76; cavipes 84; 
Cernohorskyi 92; chamaeleon 91; 
chamaeleontina 91; chlorinosoma 
72; chrysodacryoides 77; cineras- 
cens 78, 79; consobrina 81, 82; 
consobrina rufescens 81; conso- 
brina sororia 82; crenulata 84; 
crustosa 72; cyanoxantha 79; Da- 
visii 76; decolorans 79, 233; dere- 
mensis 71; disparilis 87; dura 72; 
Earlei 68; elatior 88, 89; elephan- 
tina 68; emetica 83, 233; emetica 
atropurpurina 83; emetica eueme- 
tica 83; euemetica f. alba 84; 
fallax 84, 233; Ferreri 76; flava 
233; flocculosa 75; foetens 69-71, 
79, 80, 233, 234; Font-Queri 89; 
fragilis 84, 233; fulvescens 88; , 
gracilis 86; gracilis gracillima 86; 
grisea 76; helodes 85; Hibbardiae 
75; humidicola 86; insignis 67; 
integra 91; integra aurantiaca 89; 
lactea 73; Laurocerasi 71; luteo- 
tacta 85; maculata 79, 80, 92, 93; 
magna 80; Mariae 75, 77; maxima 
88; mexicana 85; mordax . 
Murrillii 77; mustelina 68; nauseosa 
atropurpurea 92; nigricans 81; 
ochraleucoides 9, 12, 73; olivacea 
76; olivascens 90, 91; paludosa 88, 
89; Patouillardii 72; paxilloides 
92; pectinata 69; perplexa 74; 
polycystis 72; praeumbonata 74; 
puellaris 90, 233; pulchra 73, 74; 
pulverulenta 71; punctata 77, 91; 
punctipes 71; Queletii 85; redolens 
84; Robinsoniae 85; rubra 77; 
rubriochracea 77; rubrotincta 88, 
89; rugulosa 233; schizoderma 72; 
septentrionalis 72; sericeonitens 9, 
12; serissima 78; serotina 90; 
sordida 234; sphagnophila 9, 12, 90; 
subfragilis 233; subolivascens 90, 
91; subpunctata 9, 12; sulcatipes 
74; tenuiceps 9, 12; Theissenii 68; 
Turci 77, 91; variata 79, 233; 
Velenovskyi 91; venosa 90; ven- 
tricosipes 69, 71; vesca 75, 76, 78, 
81; vesca f. Romellii 76; vesca f. 
typica 76; veternosa 92; vinacea 
83, 84; virescens 72; viridella 72; 
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viridella yuennanensis 72; xeram- 
pelina 74, 77, 78, 81, 84, 233; 
xerampelina Barlae 78; xeram- 
pelina rubra 77; yuennanensis 72; 
yuennanensis pseudoviridella 72 
Rutstroemia 175, 525, 529, 598, 599; 
longipes 155, 178; luteovirescens 
175; macrospora 177, 230; Nerii 
517; petiolorum 230; Pruni-sero- 
tinae 525; sulfurella 230 
Ryparobius sexdecimsporus 109 


Saccharomyces 140; cerevisiae 646 

Saccomyces 114 

Saprolegnia 116, 200, 203, 207, 368; 
monoica 206; spiralis 203; Thureti 
206 

Sapromyces 116, 541 

Sarcodon radicatus 580 

Scherffeliomyces 114 

Schizoblastosporion 141 

Schizophyllum commune 233 

Schizoxylon 267; corticola 267; dry- 
inum 267; saepincola 267 

Schwanniomyces occidentalis 140 

Scleroderma flavidum 583; Geaster 
583 


Scleroderris Sequoiae 181 

Sclerotinia 57, 392, 395, 397, 575; 
Amelanchieris 575; Geranii 598; 
minor 588; sclerotiorum 230, 517 

Scodellina leporina 230 

Scopularia venusta 661 

Sebacina 133, 134, 137, 138, 379; 
adusta 135; atra 135; caesio- 
cinerea 230; calcea 135, 138; 
calospora 135; cinerea 135; epigea 
135; fugasissima 135; Galzinii 135, 
231; helvelloides 133; incrustans 
133, 231; molybdea 135; opalea 135; 
Pini 135; plumbescens 135; pod- 
lachica 135, 231; prolifera 133, 136; 
rimosa 136; sublilacina 136; um- 
brina 136 

Seismosarca alba 136; hydrophora 136 

Septobasidium 134, 137; Bagliet- 
tioanum 134 

Septochytrium 115, 443, 444 

Septolpidium 114 

Septoria 667; acerina 234; acicola 
524; angularis 667; astericola 667; 


atropurpurea 667; shastensis 667;. 


tharpiana 667 

Septosperma 552, 555; anomala 552; 
Rhizo phidii 548, 552-555, 557 

Serpularia 700 

Simblum 128, 131; sphaerocephalum 
128; texense 128, 130; texense 
albidum 128-130 

Siphonaria 115 

Sirobasidium Brefeldianum 135; san- 
guineum 135 


Sirolpidium 116 

Siroscyphellina Arundinaceae 668 

Solenia anomala 232; fasciculata 232; 
polyporoidea 232 

Solutoparies 543, 549, 555; Pythii 
543-545, 547-550, 555-557 

Sommerstorffia 116 

Sordaria coronifera 106, 108; fimi- 
cola 109 

Sorica 464, 489-492, 513; clavata 491, 
503; Dusenii 508; maxima 491, 
496, 508 

Sorodiscus 115 

Sorosporium Chardonianum 125 

Spathularia velutipes 230 

Spermophthora 373 

Sphaceloma 214, 321; Genipae 214; 
mattirolianum 214; Perseae 214; 
Populi 214, 215; Ricini 321; 
Rosarum 214; Terminaliae 214 

Sphacelotheca peruviana 124; utahen- 
sis 125 

Sphaeria 263; albocincta 272, 273; 
Alopecuri 528; diaphana 273; hemi- 
sphaerica 264-267; pyriformis 263; 
Solidaginis 6; soluta 273; subulata 
263 


Sphaerita 114 

Sphaerocladia 115, 212 

Sphaeronema 263; clavatum 503, 504; 
hemisphericum 264, 265, 267; pyri- 
forme 263, 264; subcorticale 500; 
subtile 265, 266 

Sphaeropezia 269; Arundinariae 269 

Sphaeropsis 28 

Sphaerotheca 356 

Sphaerulina myriadea 191 

Sporocybe calicioides 503 

Sporodinia 382; grandis 229 

Sporophlyctidium 114 

Sporophlyctis 115 

Sporormia megalospora 109 

Staurothele tenuissima 349 

Stegia 192; Ilicis 192 

Stemonitis 249, 262; confluens 261, 
262; flavogenita 228; fusca 228, 250; 
nigrescens 229; splendens 250, 262; 
splendens flaccida 250; trechispora 
250 

Stereocaulon pileatum 350; tennes- 
seense 349 

Stereum fasciatum 232; frustulosum 
653; gausapatum 142; Murrayi 
232; roseo-carneum 232; rufum 232; 
sanguinolentum 232 

Stictis Coccolobii 517; Conocarpi 519; 
hemisphaerica 269, 270; radiata 
230 

Stilbum nigrum 501-503 

Stropharia semiglobata 233 

Strumella Simmondsiae 182, 190 














Stylopage cephalote 274, 284, 292, 
293, 297 

Stypella 137; minor 136, 231 

Stypinella orthobasidion 136 

Suillus 403-406, 409; betulinus 405; 
luteus 404, 406 

Synchytrium 114, 363, 445; endo- 
bioticum 450 

Sysygospora alba 136 


Taphrina Alni-incanae 230 

Tetrachytrium 115 

Tetramyxa 115 

Thecaphora 52 

Thelephora griseozonata 232; ter- 
restris 232 

Thermutis velutina 350 

Thraustochytrium 115 

Thraustotheca 38, 47, 48, 51, 116; 
bispora 49, 51; primoachlya 49, 50; 
unisperma 49, 51 

Tilletia Festuca-octoflorana 126 

Tinctoporia 595 

Tomentella atrorubra 232; botryoides 
232; coriaria 232; fuliginea 232; 
olivascens 232 

Torula monosa 140; rosea 140 

Torulopsis 141, 630, 642, 647; alac- 
tosa 140; californica 140, 141, 642, 
647; dactylifera 140; dattila 140; 
fermentans 140; kefir 140; lactosa 
140; lipofera 140; luteola 140; 
pulcherrima 140, 141; utilis 140 

Trachypus 405, 406, 409 

Trametes americana 233; serialis 233; 
variiformis 233 

Trematosphaeria excellens 270; Mor- 
thieri 265, 273; picastra 273 

Trematostoma 265, 272; Morthieri 
272, 273; Weirii 273 

Tremella 133, 138; atrovirens 136; 
aurantia 136; compacta 136; fo- 
liacea 136; frondosa 136; lutescens 
136, 231; mesenterica 136, 231; 
mycophaga 136; subanomala 136 

Tremellodendron 134, 137 

Tremellodon 356; gelatinosum 136, 
231 

Trichia favoginea 229; persimilis 229 

Tricholoma 416; acerbum 421, 423; 

albellum 417, 421; album 421, 423; 

amethystinum 421, 422; argyra- 

ceum 421; brevipes 419; chrysen- 

teroides 422; cinerascens 421, 423; 

columbetta f. robusta 418; cunei- 

folium 420; cuneifoloides 420, 

421; duracinum 420; equestre 69, 

421; flavobrunneum 421; gambo- 

sum 417; guttatum 418, 421; in- 

amoenum 419, 421; loricatum 417, 

421; luridum 420, 421; murinaceum 

422; panaeolum 421; portentosum 
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419; putidum 420, 421; quinque- 
partitum 416; rutilans 233, 421; 
saponaceum 418, 421, 423; sejunc- 
tum 234, 417; spermaticum 419, 
421; subsejunctum 421; sulphur- 
eum 421, 422; virgatum 421, 422 

Trichosporium 435; Pedrosoi 441 

Tripocorynelia 481; tripos 482 

Tripospora 464, 467, 481, 482, 485, 
487, 488, 490, 492; Cookei 482; 
macrospora 482, 483, 485; tripos 
482, 485 

Trochilia 192; Ilicis 192 

Trogia crispa 233 

Troposporella fumosa 234 

Trullula tropica 473 

Tubifera 700, 702; ferruginosa 229, 
700; stipitata 262 

Tubulina 700, 701 

Tuburcinia 53, 57, 58; Gladioli 53 

Tulasnella 132; allantospora 135; 
araneosa 135; bifrons 135; pruinosa 
231; rutilans 135 

Tulostoma 132, 574 

Tylenchus Tritici 528 

Tylochytrium 550 

Tylostoma simulans 583 

Tympanis fasciculata 230 

Typhula 232; phacorrhiza 583 


Umbilicaria papulosa f. lacerata 349 
Uredinopsis mirabilis 231; Osmundae 
231; Phegopteridis 231; Struthiop- 
teridis 231 
Uredo Chaetochloae 678; cubango- 
ensis 683, 684; Eriochloae 6/70; 
eriochloana 670; Gladioli 52, 53, 
398; Panici 670; Panici-maximi 
670, 673; paspalicola 685, 686 
Jrocystis 52, 53, 55, 57, 58, 398; 
Gladioli 52-58, 392, 393, 396, 
398 
Jromyces 695; bermudianus 523; 
costaricensis 671; Hyperici 231; 
leptodermus 669-671, 673-675, 677; 
niteroyensis 672, 673, 675, 677; 
Panici-sanguinalis 675, 677; Put- 
temansii 669, 672, 673, 675, 677, 
679; sepultus 672, 673, 675; 
Setariae-italicae 673; striatus 231 
Jrophylyctis 115 
Ustilago caulicola 123; epicampida 
123; hypodytes 124; Underwoodii 
124 
Ustulina vulgaris 


~ 


_ 


— 


Valsa 176, 651; Abietis 229; pau- 
perata 229 

Valsaria exasperans 229; crenata 177 

Vampyrella 363 

Vaucheria 364, 365, 368-370 
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Venturia 31, 34-37; acerina 30, 34, 37 
Versipellis 407, 409 

Verticillium Lactarii 234 

Vibrissea turbinata 178 

Viscipellis 406 


Woronina 115, 361, 368 


Xanthochrous Rickii 144 

Xenosporella Berkeleyi 524 

Xerocomus 64, 65, 407, 409 

Xylaria corniformis 229; filiformis 
229; Hypoxylon 229 

Xylographa hemisphaerica 269, 270; 
parallela 270 

Xylopezia 269, 270 


Zignoella 265, 266, 272; albocincta 
273; diaphana 266, 273; excellens 
270, 271; jurana 273; minutissima 
273; minutissima clavispora 273; 
Morthieri 265, 267, 271-273; pul- 
viscula 272; soluta 273; trans- 
lucens 273 

Zoopage cladosperma 280; thamno- 
spira 289, 291, 293 

Zoophagus 116 

Zygochytrium 115 

Zygohansenula 632, 642, 647; cali- 
fornica 630, 632, 640, 642, 645-647 

Zygorhizidium 115 

Zygosaccharomyces 139, 140; mand- 
shuricus 140; priorianus 140 
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